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Southeast Research Far• 
RR 3 Box 93 
Beresford, South Dakota 57004 
The purpose of this page is to grab your attention and convince you to 
join the Southeast Experiment Far1 Corporation. The Southeast Farm 
Corporation consists of people just like you frot1 southeast South 
Dakota and the surrounding area. 
Around 1955, a group of progressive tarun b?!gtll effor-t:5 t.o cnate lll1 
assoc1at1on that would be concerneo •1t� gricultur•1 research in 
southeast south Dakota. On May 3, 1.95&. a ngn·pror1t Graanlnrt on, 
the Southeast Experiment Farm Corporatian. WB'! rar eU. The purJ!01� or 
the corporation was to acquire and al55e1111natl! \nrarmitt an cancernl1ng 
crop and livestock production. 
The business affairs of the corporation are handled by a very active 
Board of Directors. Members of the board are elected for a two-year 
term from each participating county. An annual meeting is held each 
year to allow �embers to review the actfvfties of the corporation and 
hear reports on progress or research projects and make suggestions on 
research that may need to be added to solve upcoming problems. 
Because the corporation is non-profit, all funds generated by the 
corporation are used to advance research through improvement of 
buildings and facilities located at the station. 
We are currently working to add more new •embers to the Southeast 
Experiment farm Corporation. L1fet1me membersh1ps to the corporation 
are $25. You will not be asked for more than that. This is a one· 
time $25 Membership. Those memberships are also transferable. If you 
know of someone who has retired from farming and is a member, that 
�ellbership can be transferred to you or anyone else. 
Th1s membership to the corporation is not a large amount, but it helps 
us in many ways. If you become a member, you will automatically 
receive our annual report, right off the press, in January; as well as 
letters during the year to keep you informed of activities at the farm 
and what dates and times tours will be held. The other important 
thing we get from you becoming a member is; the more members we have 
on the roster shows the strong support and proof that there is a great 
deal of interest and need for agricultural research in southeast South 
Dakota. 
We hope that if you are not a member that you will join us. If you 
decide to join send a check to the Southeast Farm Corporation for S25 
to the above address. If you have a membership that needs to be 
transferred, clip this page out on the line and fill out the 
information needed on the back sfde. We will then process your 
certificate and add you to our per•anent mailing list. Thanks. 
Southeast Experiment far• corporatton 
RR 3 Box 93 
Beresford. South Dakota 57004 
January 1991 
Subject: Transfer of Membership 
The Board of Directors would 11ke to see the existing memberships, that 
are not active, transferred to a relative or an interested party 
participating in agriculture located in the same county, 1t possible. 
The reason for this transfer, ts that a county must •aintatn a certain 
number of voting shares in order to elect a director. The directors 
look after the business affairs of the research farm, make known the 
research needs of each county, and parttctpate in manage•ent decisions 
of the farm. It is important that each county maintain their 
representation in order to participate in these affairs. 
If this transfer meets with your approval, please enter the name of the 
party you wish to transfer the membership to, stgn your name tn the 
proper blanks below and send this letter, together with the •embership 
share, if possible, ta the address listed above. 
If there are no interested relatives, you may wish to use option I 2, 
and delegate the responsibility to the Board of Directors to locate any 
interested party 1n the same county. 
Option #1: 
Please Transfer membership to: 
Address: 
Signature 
Address: 
Option #2: 
I with to transfer this membership to the Board of Directors, 
authorizing them to give this voting membership to an interested party 
within the county. 
Signature 
Address: 
Introduction . . . . . . . . . . . . . . .  . •. • • • •• .  Dale Sorensen 
1991 pr-_aved la be abauL as- cl os:c to a narcal year as on _could upeet • n South 
Dnkol.A. Aqain, as 1n past,�. �ondft1ons were dry @�rly t" the sprlng, 
wllh goocl INI -sure-- rdceivlfd tn 1 te Aor11. 1111y nd early June. f'ra• tha 
paint Qn 1t -was hit and i�s v1sture for area�. which CtWld he s-e1:n by the 
wid� ran-oe or y1eld reports rrom lhc: southeastl!r11 r;):irt of the- stare-. 
Corn yields were average, soybeans were a llttle b�law verage dua to� lli11 
storm that occurred at the research farm on Junr 10th. Injury rtgnt after the 
stor11 did not look that serious, but it hm::il f! qu1ti E!.Y ldent ttiat .a gre11t oeal 
of stem injury had occurred fro111 thE· st.or • St-e11> crolt.c thraughaut th� 
remainder of the season, thinning stand, ncl eYmtua,1y reducing y1.e.lds. The 
hot weather the last week of August al,o hur.t.. y1elcfs because or u,� cSIIDrtage 
of moisture. Seed size was reduced an sam: or Lnf pods we� bort:ed. T�ts 
weather had 11 tt le effect on the corn cror o:ece•1St 3 hrg pur-t:"1 an or "he crop 
had reached physiological maturity prior to this. 
It is hard to say what 1992 is goirq to bring. -f1e talitLng r-.n so l 
samples. it was pretty easy to see that conditions �ere the driest that hl�e 
been seen 1 n the fa 11 over the past se, c:ra1 )l!ars. lhr late Detober ti If uard 
and light rains have contributed some rt0 £ture UJ ttlt! \ap sa1i. but there ,s 
basically an empty profile below that. �sin lh! ltie �1st, UiII trop may be 
surviving from one rain to the next in 1992. 
We hope that you find some interesting reading in this year's annual report. 
This 1 s one of the 1 argest reports that we have ever put together. After 
listening at several meetings already this winter. we have plans for more new 
demonstrations and trials to begin working on 1n 1992. 
This thirty-first annual report of the re#eatch progra at th!! Scuth�t Scuth 
Dakota Research Farm has special s1gnif1i:am:e 'or t.hrua: �ngsged tn gr.1�ulture 
and the agriculturally related bus1nes$1!! 1n �he ten county are:s af SGuLhe.B.Bt 
South Dakota. The results shown are not nec.:essari1y ca111111el'! er Cfsftclus1 w. 
Interpretations given are tentative bec:�us� add1tiona1 aato reStJ1ting r,a� 
continuation of these experiments may result 1n conclusions different from 
those based on any one year. 
Trade names are used in this publication merely to provide specific 
1nforraat1on. A trade name quoted here does not constitute a guarantee or 
warranty and does not signify that the product is approved to the e xclusion 
of other comparable products. Some herbicide treatments may be experimental 
and not labeled. Read and follow the entire label before using. 
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htllfl ,.._ T�rliture.s. at 
1991 
the- Soutnca.n. �earvi Farm 
Ave. Temps. (f')8 30-year Average 
Minimum 
1991 
Departure from 
30 year average 
Maximum Minimum Maximum Minimum Maximum -----------------------------------·------------------------------------------------
January 23.5 3.5 26.6 3.8 -3.1 0.3 
February 42.4 18.4 33.4 10.7 9.3 7.7 
March 50 25.l 45.7 23.5 4.4 l.6 
April 62.8 38.3 62.6 36.3 .23 2.0 
May 72.l 52.1 74.9 48.7 -2.8 3.4 
June 82.4 63.7 84.6 58.7 ·2.2 5.0 
July 84.2 62.0 89.5 63.6 -5.3 -1 . 6 
August 84.6 60.4 87.2 60.2 ·2.6 .24 
September 76 47.6 77.5 49.6 ·1.5 ·2.0 
October 61.3 31. 9 65.4 37.3 ·4.1 -5.4 
November 33.7 15.8 46.1 24.0 -12.4 -8.2 
oece•ber 33.6 17 .1 30.2 10.0 +3.4 +7.1 
•comouted from dailJ observations 
Table 2. Preci�itation at the Southeast Research Farm · 1991 
Month 
January 
February 
Har ch 
Apri 1 
May 
June 
July 
August 
September 
October 
November 
December 
Totals 
Precipitation 30-year Average Departure from 
1991 _{inches) _________ li nches L _______ Ave.-� inches}_ ___ 
.05 .45 · .40 
.27 .81 ·. 54 
.97 1.57 · .60 
2.73 2.36 +.37 
5.43 3.44 +l.99 
3.49 4.33 · .84 
4.07 3.51 +.56 
1.68 2.98 ·1.30 
1.34 2.68 ·1.34 
.87 1. 73 · .86 
2.04 1.04 +1.00 
.34 .66 · .32 
23.28 25.56 -2.28 
.1 
S.E.FARH 
REPORT 
DATE OF PLANTING CORN 
Dale R. Sorensen 
Southeast Far• 91-1 
Summary: Two corn hybr;ds (medium and late maturity range) were planted on 
f1ve dates beginning April 17 and ending May 27. ror the medium maturity 
, rige corn I"" � ,.� · .l1l:? �c .. rqt pl anting dates were s i gni fie ant 1 y greater 
hrn any u- Lne ta1 owing �1 n• Ing d·,t.!s in May. for the late maturing hybrid 
�he- rtrst. tt1lr<-1 and fourth pl nt1nQ dstes were significantly greater than the 
r1��1 planl1ng � le of May 27 �. rn1r is the first time 1n six years that the 
!dlu1:1 ot.Urity h'Ybrlc1 \cldcd h1gh · than the late maturing hybrid. 
Methods: Two corn hybrids were compared aero s f \lC cit ' a ent t�1 ent:ing dates 
in 1991. Pioneer 3615 and Hoegemeye" 2680 were pl.nu l on r v•· d, He rent 
dates spaced ten days apart. These t.o hyhrlCs erl? 1r the a.a1J11: 11 1ur1ty 
ranges as hybrids used in past yeari· 1"1iln· rig '!Iii;: ,;::tarted Wfll!n field 
conditions would allow, and soil temperatures were adequa·r ·�, gs fflinat1on 
of corn. The ftrst plant1ng date was April 17th, with cons:e:cuttn :lates on 
ten day intervals. In 1991, the fourth planting date was .:!!lByed until May 
21st due to wet soil conditions. Table 1 reports all other m;n ge��nt factors 
for the study in 1991. 
Table 1. Crop Management Practices for Planting Date Studv in 1991. 
1990 Crop 
Ti 11 age 
Planting Rate 
Herbicide 
Nitrogen 
Phosphorus 
Harvest 
Soybeans 
R1 dge-T 11 l 
24,100 s/acre 
Lasso+Bladex + 2,4 ·0 EPP 
120#/Acre Sidedress 
5 gallons 10-34-0 Pop-up 
Ag • •  J, St�t. 4, Sept. 20 
Bcsw]to ann 01s�uss1or· As in past years, spr1ng planting was able to begin 
In �1d-�pr11. Cond! Ions were ideal through the early part of the growing 
5-eIJ;nft •itn 1oeal ti:-trper3u..a� and rutnfall in April, May and early June. The 
l�st pnrt a June Into 1�-July 13 �rry warm and dry. The weather was quite 
d1Ffereot rro� i990, in Ltrat th� �rop progressed much more rap1dly, w1th the 
f1rst l�D �1ant1ng dates c Pioneer ��l5 tasseling about the 4th of July. The 
ir�t wa nlanilng dutes ar Hete�ya· 2680 did not tassel until the 15th of 
Ju 'I· rrain ·ne 2.!!t"l a, .ina tD the 17th of July, only a trace of 
precipitation was received at the research farm. Along with that, the so11 
profile was short of moisture, which began to take its toll on the corn crop. 
Table 2 reports grain yields for 1991. 
2 
The first two planting dates for Pioneer 3615 were harvested on August 29th 
and the thfrd date on September 4th, with th! remain1n; to dates: narve�ted 
on Stpt.e:ltlber '20th. The first date of HQ-e-g!IIIIDYfH' 2680 was hnrvn1:taa on 
Septe11tu.tr 4tt·1i and the remain1 ng four i;;il•nl:1� aates .were h1r1Jt!slet::1 on 
Septembtr Zoth. The first planting dates that were harvested on August 29th 
and September 4th averaged 24% moisture, meaning the crop had reached 
physiological maturity a week to ten days before the hot weather the last week 
of August. These first planting dates also averaged over 56 II bushel test 
weight. 
tabla 2. trfect or Plill'Tting Date on tor" Grain Yinlo. SE farm 1.991 
Hybrid Relative Apr 17 Apr 27 May 7 May 21 May 27 
---��Maturity ______ ·---�--,�----------- -
--······-· Bu/Acre@ 15% * ··· --·····-·· ·····----· 
P · 3615 103 107 105 
H -2680 116 89 84 
'� LS0.10 = 9 bu/acre for dltt.e:rences between 
hybrid. 
92 84 
89 92 
planting dates .ntn 
83 
77 
ttie same 
Yields in the 90 to 100 bushel/acre range are what would be considered an 
average crop for the area. The best corn yields in 1991 were obtained by 
planting the early maturing corn before the 1st of May. Yields for the first 
two planting dates of Pioneer 3615 were significantly greater than the 
remaining planting dates in May. Differences for Hoegemeyer 2680 were small, 
and no real pattern existed other than the first four planting dates seemed 
to be better than the last planting date, which would be expected for this 
late of a hybrid. 
This is the first year in six that the 103 day hybrid has out yielded the 116 
day hybrid for the early planting dates in April. In the past, the late 
hybrid has usually out yielded the earlier hybrid by approximately 20 bushel 
per acre. This year the early hybrid was approximately 18 bushel/acre better 
than the late hybrid on the first two planting dates. Through the last three 
planting dates there were minimal differences between the hybrids. In the 
past, the earlier of the two hybrids would normally yield somewhat better as 
planting date was delayed, than the late hybrid, because some of the growing 
season had been lost by planting this late in May. 
There are some observations that may explain what happened this year. First, 
the medium hybrid's first two planting dates were tasseling about the 4th of 
July. Conditions then were warm, but it was not extremely dry when these two 
dates were tasseling. The third date of the ear1y hybrid was tasseling about 
the 15th of July, as were the first two planting dates of the late hybrid. 
This was the time that we had gone for about three to three and a half weeks 
with only a trace of precipitation. Along with this, the 15th to the 18th of 
July was extremely warm, and the corn went into a very noticeable wilt each 
day while these dates were tasseling. About three inches of rain was received 
between the 18th and 20th of July which revived the crop, but it could not 
make up for what had been lost earlier in the week. 
This trend appeared all across the research farm this year. All corn that was 
pl anted pr 1or to May 1st, and was not too late of a maturing corn, was 
3 
f1n1shed tasseling before the hot end of the dry spell in mid-July. The data 
from th1s study 1s trending toward the fact that we start planting corn too 
1 ate 1 n the sou the astern pa rt of South Dakota. The data does not mean we 
recommend being done planting by Hay 1, but it does show that by having a 
number of acres planted you spread the r1sk of hitting a hot dry spell in 
July, like what QCCurred 1n 1991. If some of the corn is planted in April, 
and some in early May 1t w1ll spread the r1sk of all your corn crop reaching 
the tassel and silk stage during the same few days. 
S.E.FARM 
REPORT 
DATE OF PLANTING SOYBEANS 
Dale R. Sorensen 
Southeast Far• 91·2 
Summary: Soybean yields 1n 1991 re mLleh lo-!r an U5Ual. lhis was due in 
part to the hot, dry weather that occurred the list Wl!ek or Aug�t The early 
planting dates of May 7th and May 2ls �ere Climaqed by haiiJ oo June 0th. 
There was not an extreme amount or oera11at1�n om the �ai1, but large 
number o st1m1.: -er dh1111J�ed1 ��1ch I :u:r r sultcd in 50 ar h� 5�ybeans 
breaking over and reauci�g st�ntts constderanlv du ing lh 'SJ.I -r. ihB june 
tilth pl o 1ng or Carso� 7-9 • s. the h1ghest yielding -planting date in 1991. 
Tnes.e so1nea.ns hid not y� �- erged w,_n the hail storm hit on the morning of 
June 10th For£ gtn 97 thare wer OQ differences in the first four planting 
'1otW1, but these r1r.at rgur- plnntin; d,�tes were all significantly h1gher than 
t e las piant 1ng uat:e ar June 16th 
Table 1. Manag2ment Practices for Date of Planting Soybeans, SE Farm 1991. 
Tillage Ridge-Till 
Past Crop 
Herbicide 
Seeding Rate 
Harvest o te 
Corn 
Dual Band, Pursu1t Post-emerge 
53 #/Acre 
��pte o�r 20 .and Z7. 1991 
H@:tJ!log�: The date or p1e:nttng sayhnan study is in its sixth season. As in 
1th! past. tnc stud}' ct1ns1st5 ar twtl �oybean varieties, Corsoy 79, and Elgin 
67. h1ch 1s thr1!r to aur aays l�r than Corsoy 79. The two varieties are 
p1anted •t f1ve C11f' ere:nt. plariting Clltes during May and into the month of 
June'. E"oeti year If!- try ta gel o"e p lant1ng date that would be earl 1er than 
lht' normal tt a to plant soyueol'lS, �d the remaining dates in the optimum to 
l�te plantlng or soybe n .  T•bl reports all management practices for the 
ao_ybean � ud 'i i n 1991. 
4 
Harvest of the plot area was completed on two separate dates due to the early 
frost. The yie1ds were all adjusted to 13% moisture so there was no bias 
created by the same harvest date. 
a,es1,.1lts. ;rng Djs�u.nhm: The 1991 growing season proved to be as close to 
normal a, �a ha�c hall rar a while. Hay rainfall and temperatures were quite 
c)ose to normal, with things beginning to ary oul 1s If! mov�d into late June 
and Ju)y. The very hot and dry weather in l�te A�gust ha� a large effect on 
the soybean crop in 1991. Pods were f il Hffg auring t.M s .spi: 1 1  wh1 ch hurt seed 
size and aborted many pods. Yields for l99l ar� r-epcrtc� ln  Table 2. 
fat:rle 2 , Eff!et e P1ianllng Oatn on StJybean Y1eltls, S[ F f1I 199..1. 
---------------------_____ Pl ant 1 ng_ Da!e ----------------------------------_ 
Variety May 7 May 21 May 27 June 6 June 16 
Corsoy 79 
�.11tn 89 
"'l-SD.10 = 
· · ······ ········--·--····bu/acre I 13%* ·····--·····--······ 
29 28 
30 "J8 
! bu/eer� fl:tr diff� ces 
\la:rtety . 
31 35 27 
30 28 21 
The ten day intervals between planting dates were met, except for the second 
date which could not be planted on schedule due to rain on May 17th. The 
first two planting dates of Corsoy 79 ann [1gin 81 were hur� by a l'lD i stDTm 
on the morning of June 10th. Because of ;� growing contt1tiam.. t.nesa '1'1rGt 
two plantings had developed quite rap·it2lj'. l� n11H cause-cl anly !!lman 
amount of defoliation on these soybea1.,� butc as tl'I! :snasan p.nigre-s:s-!d [ t 
became obvious that a large amount of st:.e oame� hltO occurred witn this hai l 
storm. Because of the maturity of Corsoy 79, the June 6th planting date was 
able to mature before the first frost that occurred on September 19th. The 
last planting date of Corsoy 79 was not completely mature before the first 
frost and some green beans were noticeable at harvest. 
The June 6th planting date for Corsoy 79 was significantly higher than all 
other planting dates in 1991. A good portion of this was due in part to the 
hail that injured the three earlier planting dates. The drop in yield with 
the final planting date would be expected due to the early frost that occurred 
in September. 
Elgin 87 yields were consistent through the first four planting dates, with 
only the last planting date being significantly lower than other four planting 
dates. There was also a large number of green soybeans in the last planting 
date of Elgin 87 soybeans due to the frost September 19th. The first two 
planting dates of Elgin 87 were also hurt by the hail storm. As we progressed 
through the planting dates, because Elgin 87 is a late Group II soybean, the 
variety was not able to yield any better , even though the planting date was 
not injured by hail. 
S . E . FARH 
REPORT 
SOYBEAN ROW-SPACING STUDY 
Dale R.  Sorensen 
Southeast Far• 91-3 
�.fl Soybean yields in  the va,ric1,y by raW•9J)O.eu,g study in  1991 followed 
trend� s fm1l ar to past years .  for noth I r I e lcs. dr i11 ed soybeans were 
,1gn1rh:.antly higher yielding trum tt,P 3011 nd 36' rows. The 301 rows were 
�lgn1F1cantly higher than the 361ro�s. 
Methods : The soybean variety and row-spacing study i n  1991 consisted of the 
same varieties (Corsey 79 and SOI 287) and three raw-spacings. The row­
spac1ngs consisted of 7 . 5 N drilled rows, 30H and 36H rows. Other management 
practices for the study are reported in  Table 1 .  
T.at>ll!' J. .  t1a�g:e.111enl Pr  act ices or So�bean Row-� lng Study, SE ran, 199L 
Ti llage Fal l Chisel 
Past Crop 
Herbicide 
Planting Date 
Harvest D� 
Corn 
Treflan + Pursuit ,  PPI 
Hay 28 
The planting rates for this experiment are set so that we achieve 
approximately the same stand in  each of the row spacings. This i s  very 
difficult to do when using different p lanters for the study, but we came 
relatively close in  1991 . 
Results and Discuss;on: Yields were very good in 1991 considering the hot 
weather that occurred in  late August. The late planting date of Hay 28th also 
kept these plots from being injured by the ha11 storm on the 10th of June. 
Tab le  2 reports yields and final stands for the plot area in  1991. 
The final stand for each of the varieties and row-spacings i s  reported below 
the yield for that treatment comb1nat1on. These counts were taken 
approximately four weeK$ .rt�r p l snttng Thove plotJ Er� not cu Llw ted, so 
the stands would h v tu m pprox 1 mate 1 y- the same ·l'. harvest. Stands were 
quite s im i lar for the ra spatlngs ex<li!pt for the 30' raw n tht SOl 287 
variety. The final � aru, h rr •is 5hort. nd ould have possibly .affecl�d the 
yield level for the 30P rows 1n 1991. 
Yield c:1 1 1  Fer�as for the two varieties were similar when compari ng the 
di fferent �pac,ngs . The dri l led soybeans were two bushel per acre better than 
the 301 raws whi�h were three bushel per acre better than the 361 rows. 
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RD• Soactng 
Variety 7 .5 Or11 1ed 30' Ra 36 Rows 
·· · ···· · · · · · · · ·· · ·bu/ acre I 131• . . • • . . . . • • . . . . • • . . . . . 
Corsoy 79 
(Final Stand) 
SOI 287 
40 
(133,000) 
39 
(Final Stand) (133. 000 
38 
(112,000) 
37 
(83.000J 
35 
(127.000) 
34 
(113, 000) 
*LSD . 10 • 2 bu/ acre for a.iff'erences oe �een row spac1ngs w1 Mn a var1ety. 
Earlier canopy cover that is obtained wi th oarro• ro� , une or ha r� tors 
that can contribute to the yield advant�g� wflefl eomp1�et1 to the c her r--n row­
spac1ngs. Because moisture became a l 1�1lfng ro.ctor t.ne gru-lng eason 
progressed, the earlier the soil surfac:e •3S covar!!d rr1 t:hi:J p1 nt ta.nOJ:1,V � the 
more soil moisture was saved from evapc,rat1on W1 i n  iil 1 sUJt thr ough 
the month of August, Moisture that was conserved during earlier rainfalls 
helped the crop out in the later part of the growing season. 
The yield advantage to narrow rows was not as large as it has been in past 
years, but there 1s still a di stinct advantage this year of two bushel per 
acre. This is a trend that has occurred in al•ost every year the soybean row· 
spacing work has been conducted at the Southeast Research Farm. 
S.E. FARM 
REPORT 
DRILLED ANO TRIPLE ROI SOYBEANS 
ON CORN RIDGES 
Dale R. Sorensen 
Southeast Far• 91-4 
Introduction: Over the past several years, many far•ers are considering, or 
have changed to ridge· t 111 or no -t 111 111ethods of crop production. At the 
research farm we have managed a good part of our corn and soybeans acres w1th 
ridge-t111 �ethods. One of the disadvantages of the ridge-till syste• is that 
soybean production is locked into rows, rather than being able to drill 
soybeans in narrower row-spacings. 
Many years of soybean row-spacing studies at the research farm have shown that 
to •axi•ize soybean yields, soybean rows needed to be spaced 15• or less. 
Until the last two years, we have been planting soybeans in 30• rows on our 
ridge-till ground. With the purchase of a John Deere 752 no- till drill, we 
wanted to try drilling soybeans on corn stalk ridges to see 1f there would be 
any yield advantage compared to the 301 row-spacing 1n the ridge-till system. 
7 
Methods: The study compared sol1d-seed1ng, triple rows and s1ng1e 30• rows 
planted on corn stalk ridges 1n 1991. The study was planted 1n a large strip 
p 1 ot within a soybean f1 e 1 d. The John Deere dr 111  was set on 7 .  5" row · 
spacings. The solid-seeded s.oybeans were planted with all openers on the 
dri l l  planting seed. The triple- row seeding was accomplished by covering 
every fourth seed cup in the orill. The triple-row consisted of one opener 
Table 1 .  Management Practices for Dril led and Triple Row Soybeans on Corn 
Ridges, SE Far�. 1991. 
------- Or1 1 1  ed ____________ Triyle-Row __ 
Past Crop Corn Corn 
Ti 1 1  age No· Ti 11 No· T11 l 
Variety Elgin 87 Elgin 87 
Herbicide Pursuit Plus EPP Pursuit Plus EPP 
Seeding Rate 75 f ' s  75 f ' s  
Planting Date Hay 24 May 24 
Harvest Date September 19 September 19 
30• Rows 
Corn 
Ridge-T i l l  
Elgin 87 
Dual Band 
+Pursui t  Post 
.53 l ' s  
May 24 
September 19 
running on top of the ridge planting seed, and one row on each side of that 
also planting seed on the shoulders of the r idge. This left the bottom of the 
valley between each ridge row being unplanted. The 30• rows were planted with 
our normal r idge - t i l l  planter, where the ridge was scraped right ahead of the 
planting uni t .  
The rt1tge-t'i l l  f 1 !! 1 d  that thase so�b1n11 s were planted into 1n 1991 had ridges 
appro�inatrly , a ,  ln�he.$ tg1l at planting. We were sure that the dri l l  
W0\11 d  work on tt� r 1dges becau�E we �ad seeded oats on corn ridges earl 1er 
in he spr1rig. �hat �e 010 rar (now. was 1 f  1 t  is  necessary to have a row 
dawn fn  th� valley betw�n ria�es. 
Host ar the corn reshJue rrcm th.it paist crop 1 s in the va 1 1  ey , and is quite 
'h1ck. 6f!.cau;e of tnat re�1due, p,ratures tend to be cooler i n  this area , 
wh1en tould ha:p�r ger irtalion of tnc so�bean seed. Also ,  after planting, 
u,cu- 1.s it·1 p :so e or the r1dge- left Would this cause problems at harvest 
hy cutUng lo high cm th-! plants in the val ley 11nc:1 lt  t;1ng i,ome 1111harvested 
pcda 1n  lhc fall? The triol e· rn•s would �l im1natt this c:rrnbl!ffl ar pl nts tn  
the val ley , b-11 •OUld he tnple-raws p1anted an t.op of t,ll! r 1 1:2ge yield as 
well? Would the valleys not t:teing planted •1 1ow wr�d� tD COIIJlllrt� �tin th! 
trop? T�a 30' rui,f� •ere pl ant2a nor i \ 1 y .  like Wl UlQ b.e cane 1 n  B ridge·ti 1 l  
system where the corn residue and a small a.aount c sot l  re  cut or the top 
of the ridge in front of the planter . fabl� l repDrts 1 1  other management 
practices for the trial in  1991. 
f!ebult.s aog orscus� Yield results for 1991 were surprising. Di fferences 
llet�esn tlie hr�, a1 rterent row-spacings were smal l ,  but significant and are 
reported in Table 2 .  
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Table 2 .  Soybean Yields for Drilled and Triple-Row Planted Soybeans on Corn 
Ridges . SE Farm 1991. 
Drilled Triple-Row 30' Row 
-- · - · · · · · · · · ·-·· · · · · -bu/a I 13%* - · · T - · ·· · · · · - - - · · - · · · · · · · --- · ··· 
35 3� 33 
* LSD .to : 1 bu/A tar di r�rences oetwe�n row-spacings. 
In most of the 3oyDeon row-spacing work done over the years at the research 
farm narrow row-spee1ngt, (15 inches or less) have resulted in  a 3 to 4 
bushel /acre y1 lc:I anv11ntilg:e when compared to 301 rows. In this particular 
study in 1991 the �Dl ld-�-etted soybeans were 1 bushel/acre better than the 
trip le  rows . and 2 aushel/Brre �etter than the 30� rows. Also , the triple-row 
soybeans were 1 bush�l faore better than the 30" rows. 
When the drill went through the field at p lanting lh! r dges letel O off a 
small amount. After planting , a small ridge of two or three 1n�hf� �-= left. 
This made harvesting the soybeans pretty simp l e. Tr.ere W'!-S very 1 i ttle 
problem of getting all of the pods in  the drilled raws �fb?r cambinlng, it 
was very d ifficult to find any 11ere pods left on p lants that were in  the 
valley than in  the r 1dge ·till 30• rows . Part of this could be due to the 
variety which was used in  this study . Elgin 87 soybeans tend to pod fairly 
high off the ground, allowing the header to get under all the pods. 
The yield i ncrease in the dri l led and triple-row soybeans could be partly 
attributed to til lage. The 30• row soybeans were cultivated ,  as normall y  done 
i n  a ridge-till system. This cultivation could have wasted some moisture that 
the no-tilled soybeans were able to utilize. 
Y ie ld  d i fre:ranc�� .o�ld also �v� to be greater than this to justify the cost 
of the no-1:1 1 1  dr11l U!ied t.o p1a.n the soyliear-J.S If a farmer is already using 
the ridge-t1 1 l ·sts �. hav1� tha dri l l  �o plant narrow row soybeans would be 
quite an IDIJ]ens� tnat 1s "al Ju!lified � 1 tb tt,1s sma l l  of a yield response . 
Further st.�) on dlig camtnnation of ridge-til l  corn and no-tilling soybeans 
into corn r idges will have to be completed ta draw any concl usions . 
� 
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S . E . fARM 
REPORT 
CORN ROW-SPACING AND POPULATION STUDY 
Dale R .  Sorensen 
Southeast far• 91-5 
Introducti on :  Over the past year or  two, many people have asked whether the 
changes in corn hybrids that have occurred in the past several years have an 
effect on row spacings. There was considerable research done on the subject 
years ago, but a lot has changed since those trials were run. In general ,  we 
have been saying that for dryland corn in South Dakota row-spacing on corn is 
not crit ical like i t  is for soybeans. 1r i t  1s irrigated corn, where much 
9 
higher populat1oos: -41r&c u,ietJ eoapar�d to dryland cor n populat1ons. t -t wculd be 
advantageous to be 1 n !O• r,g s .so  hit spa-e1ng be-ween p'J.ants with htgher 
populations 1 s  adequa� and crawd1ng doei nlJt accur _  For t.h1s r,eaIOn study 
was 1 n1tiated 1n 1991 tD aga�n look at corn rDW-�pac1ng and p1ant �apul1tf ons. 
Methotts: This was the rirst ye r ,n 5tudy1ng the effect that corn row- spaci ng 
Md r;,lal)t populat1on5 ratqnt have an dryland corn 1n southeastern South Dakota. 
Tttr-ee pl2nt populstton� -and lwo row·s�aaings wer ustd 1n tile ��uay wit� one 
ct1rn tiybr1d The p_opulat1cns u�d f n  the study con sted or ,eedl ng_ ratea -set 
at 10,000r 24.0£10 am:l 28.000 ��ed/ ere 8 plintt�. Tn t•O rDW·SpB�tngs 
lne1uaed , n  the 1tuay cons1stcd or lO and 36 1noh rows. Olher manag�m.ent 
praet1e�s p�rta1n1ng tc tm: stuUy are r eport-f!d 1 n  Tal:i1 e 1-
Table 1. Management Practices for Corn Row-Spacing and Population Study, 
1991. 
Past Crop 
Tillage 
Hybrid 
Planting Date 
Herbicide 
Fert 11 1zer 
Harve-rt ll2t-e 
Corn 
Fall Chisel 
Pioneer 3362 
May 7th 
Erad1cane PPI 
lOOl ' s  Nitrogen Sidedressed 
Sep 191be r lli 
Final stand counts were completed prior to tasseling, and grain yields were 
taken with a plot combine. 
Re-sull!I qfldl D l!lcU5sitin• Yields l'ra thi . stwy re s11ghl1y Ta'#er than othe1" 
=.t.udies h11t war e11nduct.e'd on the F r• tn _991. TM s exp�, t was plnntf!'ti 
I n  pl ot� that we� �orn ,n J..99Ci. wa tty to a�o1o th s pract1ce an th� far•, 
but due l� plat ar r-a:ngements I l w.as f mpossfole f n  1991. ranm 2 repor s g-rafn 
y lr1!1 els for he three p_o_p_u 14atton nd t.w nu,-.spacings in 1991. 
The fi n 1 papul t1ons that were counted prior to tasseling 1n 1991 were 
20, 900, 22,900 and 25,800 plants/acre. Th1s was the average final stands for 
both th� JO· and 361 rows. At the law p_npu1at1on there w a 51gn1t'1cant 
advantage to planting in 301 rows cocpared tc 36• rows. T�is a, rrerence did 
not appear in the middle populat1on. -and U\8 h1gh populat1an had a slight 
advantage to the 30• row spacing, t�nugh not ;a large enou;ti y ,eld 1ncrease to 
be significant. 
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hble 2. Ccirn Raw Sp.aei n51 and PC!)ulation Study Grain Yields. s·E F1ra 1,,1 . 
F1na1 Populat1on 
Plants/acre 
---------- - --------------- - - -----bu/acre 115%* ------ --------- ------· -------
30• rows 89 89 92 
36• rows 83 89 89 
1LSD _10 = 4 bu/acre for d1ff'llrences �� ween row spac1ngs witb ffii same 
population. 
The results are qui l! i nconc l us i ve thi£ year t,e:c:au:se the re was on 1 y a 
significant di ffeienct 1n one of the p?Jpu1at ens But, because of the 
difference t�at a�d aceur, it warrants ru�lhe:r l nve:st gat1on in the future. 
Due to the change in genetics over the past years, and planting populations 
that are generally higher than years ago when research such as this was 
conducted, narrower row-spacings on corn may be  needed to opt1•ize grain 
yields for dryland corn production . 
... ... ... - .. . ... .... .... ...  .._ ... . .  - - . .  ,.. . . .  -----...... ___ ._ ---- - - -- .... .;;r;-.  -- - . . . •  - ..., .. - - ............ . . ....... ,. - ""' '!II,.  - - - • 
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ROTATION STUDY 
Dale R. Sorensen 
Southeast F ara 91-6 
Introduction: Tillage and crop rotations are being stud1ed 1n many areas of 
the country . with several different approaches. In South Dakota, there are 
three t i1 l age systems that are genera 11 y being used. These systems are 
conventional ( fall chisel or d1sk) , r1dge· ti11 and no-till. Until this time, 
no one hes studied the tillage systems and rotations that are possible with 
those tillage systems in southeastern South Dakota. 
The other area of d1scussion these days. is low-input farming. Low·input 1s 
the 11111 ting of off· farm 1 nputs into the crop, and util 1zing rotational 
practices as a substitute for some inputs such as fertilizer N and herbicides. 
This project was initiated to provide information to producers in southeastern 
South Dakota. and surrounding areas. on the 1 nte r act 1 ons between t 111 age 
systems and crop rotations that may be applicable to the soils and climate of 
th1s area. The economics of the rotations and t1llage system variables will 
be compared in th1s study as well. Additionally, the project will provide 
comparisons of reduced-input farming methods with the other systems using 
current best management practices in the product1on of crops. 
Methods: The experimental area was started on additional land that was leased 
in the spring of 1990. The land adjoins the original half section of the 
11 
search farm and 1s  of simi lar soil types as the research farm and southeast 
South Dakota. In 1990 the crop rotations were estab11shed through 
conventional tillage practices. 
The crap rotations and specific tillage systems be;ng used 1n the study are 
given in Table 1. The abbreviations 1n the table will be used throughout the 
entire r�por ror tha t t l 1 ag� sJstc�� and crop rotations. The crop rotations 
1n the study can�tst af a carn-s..oybean (C · S), corn-oat-soybean (C · O · S) or 
cctn-aat��oyb.ean-alfalfi! ratat.ton (C ·D·S-A). The til lage systems cons;st of 
no-till (NTl, r1dge·ti T 1  (RT ) .  eonvent1onal tillage (CT) and conventional 
t:.H hgc rcciuc1t'd-lnp1Jt {CTPl) . 
Table 1. Tillage anu Crao Rotation Syst.E s. 
Ti 1 1  age System 
No · T11 1 (NT) 
Ridge-Till (RT) 
Conventional (CT) 
No-Ti ll (NT) 
Conventional (CT)  
No-Till (NT) 
Conventional Low Input (CTRI, 
Crop Rotation 
Corn-Soybean (C-S)  
Corn-Soybean (C·S) 
Corn-Soybean (C · S) 
Corn-Oats-Soybean (C-0-S) 
Corn-Oats-Soybean (C-0-S) 
Corn-Oats-Soybeans-Alfalfa ( C ·O·S · A )  
Corn-Soybeans-Oats-Alfalfa (C·S ·O · A 
The no-t1l l  system is pl anting with no prior tillage and no cul tivation. The 
ri dge-t1l l  system is planting with cleaning attachments and cultivation. The 
conventional system consists of fal l chiseling corn stalks and grain stubble, 
spring disking of soybean 3.c_u:btJlc 4S primary tillage, and fal 1 plow;ng of 
al falfa stubble. These tillage :il"IO rotation systems were selected because 
they represent the major aaoage�t practices used in the southeastern part 
of South Dakota. 
Table 2 reports initial soil tests taken from the plot area 1n the fall of 
1990. These results were compiled by sampling all plots indi vidually across 
all four repl 1cat1ons, and using the average of these plats to derive the 
average soil test levels for each of the systems. These soil test parameters 
will be monitored each year across the study because a l l  fertilizer 
recommendations will be based off of annual fall soil samples. 
Ploti •�re sat up \n  1g90 w1tn l�rger than normal size to depict average farm 
cc,r,dtti ort� . •1.s.o a 1 1awfng 1 1  field activities to be performed with full-sized 
rarm eqtJ1pment. lndtvfdu I plcrr_s_ �8asured 60 ' wide by 300' long with four 
r�plie11t1on1. ln \ of the syate � each crop is grown each year . Plots are 
rrnrve-ste.i:S me1:hBn1ca1 1y ,  etther w-tu, a small plot combine, or a full s ;ze 
co bin-e. e.or�ar raws are oot harvested from the plot area to take away any 
effect that the adjoining crop might have on y1e1d for that crop due to extra 
moisture, sunlight, etc . .  
Tables 3, 4 and 5 report a l l  manage ent pr ctlces associated with each of the 
systems in 1991. All fertilizer ppl ltJit,ans were based on 1990 fall soil 
samples and utilized current SDSU reroffll'lt!noatlons. Herbic;de treatments were 
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selected according to sosu recommendations for the parti cular tillage and crop 
rotation system. 
Normal planting dates for the area were used for small grain. alfalfa and 
soybeans. The corn was planted a little late due to adverse cond1t1ons prior 
to May 2. As soil conditions were favorable. the crops were planted 1n each 
of the syste•s on the same day. 
Table 6 gives an equipment list and budget that was put together this fall. 
This list includes the various equ1p•ent for each of the four tillage syste•s 
being used in the study. Prices listed for each of the ite•s 1s taken from 
equipment purchased recently at the research farm. or from various 
publications where equipment prices are listed . The sizes and prices can be 
argued for a considerable amount of time . but we feel we have sound average 
pri ces if you were to go out and purchase these items new. We tried to select 
equipment lines that would meet mi nimum requirements of a system tor an 
average size farm of 600 to 700 acres. These equi pment figures will be used 
throughout the enti rety of the study. because we are examini ng the long term 
economics when entering into any one of these systems . 
Table 2. Initial Soil Test Levels. 
pH O.M. p l( 
Ti 1 laae Rotation I lbs/A lbs/A 
NT C·S 6. 4 3.3 36 690 
RT C·S 6 .6  3.3 25 650 
CT C·S 6.4 3 .3 35 740 
NT C-O·S 6.3 3.3 44 660 
CT C-O·S 6. 4 3. 4 46 700 
NT C-0-S·A 6.5 3.3 32 740 
CTRI C·S·O·A 6 . 5  3 . 2  29 730 
AVG. 6.4 3.3 35 701 
- 0-5 tmh. ran 199Q 
Results and Discussion : Yields for 1991 were very respectable considering the 
dry conditions that occurred during the later part of the growing season. 
When looking at the data rro these- plnt& you have to remember that this 1s 
the second year in the r�tations� out Qnly the first year with the tillage 
variable included in the at.un�. The 1rta that this study was established on 
was a well managed conventional t11 led farm prior to the start. with no 
fertility or weed problems. 
Corn yields for the systems are reported in Table 7. The corn crop •atured 
exceptionally fast this year w1th harvest of these plots be1ng co•pleted on 
September 9th. Yield di fferences between the tillage and rotation syste•s 
were small.  The only di fference that occurred was that all the systems that 
received nitrogen fertilizer were significantly d; fferent from the CT reduced· 
1nput system. Tillage d id  not have a significant effect on yields, but 
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nitrogen would be the main effect on corn yield in 1991. This can be seen 
when comparing the last two systems that were planted behind alfalfa in 1991. 
The NT COSA received nitrogen rerti zsr. whereas the CTRI CSOA corn after 
alfalfa received no additional "ttrog:eri f2rtilizer. As I mentioned earlier , 
it is only the second year of 'U\E rotations, and no conclusions can be drawn 
from this first years data. 
Weed control in the corn plots was excellent in all of the systems in 1991. 
A small amount of foxtail broke through in the CTRI CSOA system. This was due 
in part to not being able to make the first cultivation timely because of wet 
soil conditions from rains in May. we also did not have a rotary hoe to 
utilize in the system this year. which may have let some of the in-row grasses 
get ahead of the corn in this system. This situation is being addressed for 
next year. and a rotary hoe will be available for this system in 1992. 
Table 8 reports soybean yields from the systems study in 1991. Several 
differences occurred in 1991. The NT CS rotation was significantly higher 
than all other combinations �� lf1 lage and rotation systems. All systems that 
had drilled soybeans were s1gn1 Pieantly higher than soybeans planted in 30' 
rows. Also. the RT soybeans ll'!re Sign1 ficantly higher than the CTR! soybeans. 
Now, to try and explain some of the differences. Soil conditions were good 
at planting. NT into corn stalks, and dr1lling soybeans into CT corn stalks 
worked wel 1 ,  as did planting RT soybeans and CTRI row soybeans. Soybeans 
drilled NT into wheat stubble did not have the best conditions. When the 
spring wheat was harvested in 1990 a chaff spreader was not used, and the rows 
planted where these chaff trai 1 s were left behind the combine, hindered 
i!tmrnattan anti grwt:n w,a11 into- tne ,�rowing season. This could be seen in 
't'Jle -soybean plats. untn l!c._r1y July .  which I believe explains the yield 
df Ff�rcn1:e bet�e�n t�: t(T CS �ysteI11 11..nd NT systems where soybeans were planted 
i nto grain .stutrbl,:. A !!ha,.r spFeadn was installed on the combine prior to 
so�beari harveJ;t in  1990, nnd ng err �ts like this were seen where soybeans 
were planted into corn stalks, or corn planted into soybean stubble. 
The difference that occurred between the RT soybeans and all of the drilled 
sei��e� 1A  p:art due to r01f�spac1no-� nut also, these soybeans were planted on 
t,41y 14th and haa enougr, s-f-ze tu "them that the hail storm that occurred at the 
rn rm an Jun.: 10th di a :so dsll!ilge. Th.. 30 • row soybeans did not take the ha 11 
a-s wel 1 as tl't� Clr-i l lecl saybel!J\.$. tlore stem damage occurred on the row 
s_-oybea11s, th-a:n ooaar-r-!d tn the dr 1 I led soybeans. 
The CTRI soybeans, being the lowest y1eld1ng of the systems . is part due to 
the hail, but this system was also significantly lower than the RT soybeans. 
Part of this difference is moisture savings due to tillage and weed control. 
Some grasses began to appear in the CTRI soybeans that did not show up in the 
other systems. The slightest competition that occurred later in the season 
with the dry conditions that came on in August would be detrimental to f1nal 
yields. Overall, weed control was excellent in all of the systems. Even the 
CTRI soybeans would be considered very clean, in my opinion, when you consider 
that this would be the second year with no herbicides in this plot area. 
Oat yields for 1991 are reported in Table 9. The NT systems were 
significantly different from the CT and CTRI system. The main response would 
be to moisture conserved by the no· t il 1 methods, compared to convent 1 ona 1 
methods of preparing the seedbed. The oat crop was not sprayed post-emerge 
14 
in 1991 dur La fast e rly grf!Y1:n of l:tt! crop rlnafirg in the rDY5, and very 
•1ni11ai n-10 pre:ssurit 1 r, tn-e :S!MH 1re1" crop awrtng the sea-son. A Round·UP 
+ 2, 4 • D burflttan wa appl led to ths sGll gr 1n nubble of u,a NT syshms 
approximately one· nth aftt:rr harvest to kill vo1unteer gro1n,  grasses, and 
broadleaf weeds that grew after harvest. 
Table J_ J1a115eent Practice� for 1, 1 19e and Crap R.otntlcn srsteas. 1991. 
Tillage Rotation Tillage 
System 
Prior to Planting After Planting 
NT C·S 
RT lX Cultivation 
S 2X Cultivation ---------------------------------------------------------------------------------·----------
CT � Disk soybean stubble lX lX cultivation 
s 
Field cultivate lX 
Fall Chisel Corn Stalks 
Disk Stalks 2X 
Field Cultivate lX 
NT C · O·S 
CT c Disk Soybean Stubble lX 
Field Cultivate lX 
a Fall Chisel Corn Stalks 
Disk Stalks lX 
S Fall Chisel Grain Stubble 
01sk lX 
lX Cultivation 
Field Cultivate lX ���-,,-�����_;;.�__:..::��:_:.::._-=.:.....-����������·��-
NT C-0-S-A 
CTR! c Fall Plow Alfalfa 
Disk lX 
Field Cultivate lX 
fall Chisel Corn stalks 
Disk lX 
Field Cultivate lX 
o Disk lX Soybean stubble 
A Fall Chisel Grain Stubble 
Oisk lX 
15 
3)( Cultivation 
3X Cultivations 
Table 4. Manij fri!ent Practices for T illuge & Rotation Svstem Studw, 1991 
Tillage & 
Rotation 
NT·CS 
RT C·S 
CT C·S 
NT C·O·S 
CT C·O·S 
NT C·O·S·A 
Crop 
..... u 
s 
C' 
s 
c 
s 
r 
0 
s 
c 
0 
s 
c 
0 
s 
A 
c 
s 
0 
Planting 
Date 
May 2 
M� 14 
May 2 
H!lv � 
May 2 
May 14 
May 2 
April 4 
May 14 
May 2 
April 4 
May 14 
May 2 
April 4 
May 14 
April 23 
May 2 
May 14 
April 4 
A Aor11 23 
Ferti l i zer "' 
N· P ·K ( l bs/a) 
126-20-0 
126-20-0 
126·20·0 
126-20-0 
126-20-0 
56·0-0 
126-20·0 
56·0-0 
Herbicide *"' 
Material/Acre 
1.5# Bladex &.5# Atrazine, EPP 4/5 
-------------- 1. 5# Bl adex+l/2 pt._ Banve 1 , _ Post 5/ 13 --------------
2. 5 pt. Pursuit P lus ,  EPP 4/17 
2 qt. Lasso rate in 12" band 
1 ,t Dual Rate in 12• Band 
--------------n··--- 4. 75 pt_ Eradi cane, _PP! _5 /2 ---------------------
1. 5 pt Treflan + 4 oz Pursuit, PPI 5/14 
1.5# Bladex + .5# Atrazine,  EPP 4/5 
_______ 1 .5f_ Bladex+l/2_p!, Banvel , Post 5113 __ 
____ 1 pt_Roundup_+ 1.P>.2-4, D_ Ester aeplied to_stubble_819 ___ 
2.5 pt Pursuit Plus. EPP 4/17 
�.;....._� � � ����-
4.75 pt. Eradicane, PPI 5/2 
___ 1 _et. _Roundup + _ l pt 2 ,4·0 _Ester_ �elied _to_ stubble_ 8/9 �·-
1.5 pt Treflan + 4 oz Pursuit. PPI 5/14 -------
______ l.5# Bladex+.5# Atrazine + 1/2 pt. Banvel. EPP 4/5 
---·��.......!:..5# Bladex+l/2 pt Banvel , Post 5/13 
2.5 pt Pursuit Plus. EPP 4/17 
1 pt. Poast + 1 pt crop oil 6/1 
•' fertil lzer consisted of 120# N/A siW,aa,i:f to corn with 6-JB �[h,.:1 pop·up w,til l:i411111l • �g.:54 ... J. 
Oat plots received broedeaet apPlication of 56# N/A as 2ft UAN 0.All  soybeans were walked in 1991 to retn0ve any escaped broadleat Wffds. 
16 
raD1e ,. Kanagament Pract1ces for T11la_ge and Crop �1:11:4tion System1:,, .1.991. 
Tillage Rotation Pioneer 
3503 Corn 
S/A* 
NT C·S 22, 500 
RT C·S 22, 500 
CT C·S 22, 500 
NT C·O·S 22, 500 
CT C-0-S 22, 500 
NT C ·O ·S·A 22, 500 
CTR! C ·S·O·A 22 ,500 
* All Corn planted in  30• rows 
O All  oats and alfalfa drilled 7.s• 
Seeding Rates 
Elgin 87 Settler 
Soybeans Oats 
#IA·  Row bu/A** 
Spacing 
75# Drill 
53# 30° 
75# Ori 11 
75# Ori 1 1  2 · 1/3 
75# Dri 1 1  2-1/3 
75# Ori 1 1  2 - 1/3 
531 3011 2·1/3 
Nitro 
Al falfa 
I/A** 
12# 
12# 
I Alfalfa seeded wi thout cover crop 
rows 
Tatlla- 6A TH 1a.g_& nnti Crop Rcrmtior, Systa;.s .. E(lu 1pl!ltrrt ... n'Ji.!htori 11::. . .1991.. 
NO-TILL EQUIPMENT 
120 HP Tractor 
70 HP Tractor 
15 ft. JD Or111 
6-Row 3011 Planter 
45' Sprayer 
6 Row Fertilizer 
Applicator 
$45 , 000 
$17,000 
$20,000 
$10,000 
$ 2 , 500 
$ 2 , 500 
Total Equip. Cost $97 ,000 
CONVENTIONAL 
120 HP Tractor $45,000 
70 HP Tractor $17,000 
13' Chisel $ 2 ,000 
18' Tandem Disk $ 9 ,000 
19' Field Cultivator $ 8 , 500 
6-Row Planter $10,000 
15 ' Drill $ 6 ,000 
6 Row Cultivator $ 4 , 500 
��----..;.......����....:......�....;.__���-45' Sprayer $ 2 , 500 
Total Equip. Cost $104,500 
RIDGE-TILL EQUIPMENT 
120 hp Tractor $45,000 
70 hp Tractor $17 ,000 
6 row pl anter w/ $14,000 
ridge-till equipment 
6 row culti vator $12,000 
45' sprayer $ 2,500 
Total Equip .  Cost $90, 500 
REDUCED INPUT CONVENTIONAL 
120 HP Tractor $45 ,000 
70 HP Tractor 
13 ' Chisel 
5 Bottom Plow 
18' Tandem Disk 
19 • Field Cultivator 
6 Row Planter 
6 Row Rotary Hoe 
6 Row Cultivator 
15' Ori 1 1  
Total Equip .  Cost 
17 
$17,000 
$ 2 ,000 
$ 2 ,500 
$ 9 ,000 
$ 8, 500 
$10, 000 
$ 2 , 700 
S 4 , 500 
$ 6 ,000 
$107 ,200 
Table 7 .  T1 l l age and Crop Rotation Systems Corn Grain Ytelds. SE Farm 1991. 
T i l l age Rotation Past Crop % Moi sture Test Weight Grain Yield 
• Harvest bu/A fi 15% • 
NT C ·S Soybean 15 . 7  58 . 7  118 
RT C·S  Soybean 15.4 58.6 111 
CT C ·S  Soybean 15 .0  58 . 8  111 
NT C-0-S Soybean 15.7 58.5 113 
CT C-O ·S  Soybean 15 .7  58. 9  111 
NT C·O ·S·A Alfalfa 15.5 58.8 105 
CTRI C ·S·O-A Alfalfa 16. 2  58.0 70 
* LSD , 10 = 15 bu/acre for comparison between systems 
Harvest Date = September 9 ,  1991 
Table 8. T i l l age and Crop Rotation Systems Soybean Yields. SE Farm 1991. 
T i l l age Rotation Past Crop Grain Yield 
Bu/A i 13%* 
NT C ·S  Corn 
RT C ·S  Corn 
CT C ·S Corn 
NT C ·O ·S  Spring Wheat 
CT C ·O ·S  Spring Wheat 
NT C·O·S ·A Spring Wheat 
CTR! C· S·O·A Corn 
Harvest Date · September 18th 
* LSD . 10 :ii: 3 bu/ A for differences between systems 
37 
31 
34 
34 
34 
34 
28 
Table 9 .  T i l l age and Crop Rotation Systems oat Y1elds . SE Farm. 1991. 
T i l l age Rotation Past Crop Test Weight Yield Bu/A* 
NT C ·O ·S  Corn 32.9 86 
CT C·O·S Corn 32. 8 71 
NT 
CTRI 
C·O·S·A 
C·S·O·A 
harvest Date Ju l y  12,  1991 
Corn 33 . 0  
33.5 
* LSD. 10 = 10 bu/ A. for di fferences between syste•s 
18 
84 
70 
Teble 10. Econcmic Analys;s, Corn 
cs Rotation 1991 .
GEIIEIW. FIELD INFO. NT C·S 
Croo Corn 
Acres 320 
Yield Goel 1 12 
Cash Price leceived 2 . 1 0  
PER ACltE ANIJJNTS 
1
1 
Receil)ts 235 
Variable � 
Field Ooerations 35.20 
Seed 24.30 
Fert i l izer 29.38 
Herbieid<!s 19.53 
Orying Expenses 0 
Operating Interest 7.43 
Total Variable Costs 1 15 .83 
F i  Jlcd cash EJCDe!l'lff'S 
Land Catts 70.00 
Other fixed cash 20.68 
eu,ense.s 
Total Fixed Cash 90.68 
E•-
Cesh Income 28.69 
fixed Non-Cash Expenses 13.6' 
Net Income 15.05 
Avg/bushel costs 
Variable exoenses 1 . 03 
F ixed Cash Expenses 0.81 
Fixed non·cash 0. 12 
Exoenses 
Total Costs 1 .97 
CPERATClt S\MIARY 
Total Receipts 75.26' 
Total Variable 37,066 
Eli:penses 
Total Fixed Cash 29,017 
E�penses 
Total cash Income 9. 181 
Fixed Non·Cash 4,365 
Exoenses 
Met Income a Yield $4.816 
Seasonal Labor Hours 166.7 
I If c_.s_ 
Corn 
320 
1 12  
2 .  10 
235 I 
34.80 
24.30 
29.38 
4.71 
0 
6.39 
99.58 
70.00 
19.90 
89.90 
45.72 
12.73 
32.99 
0.89 
0.80 
0. 1 1  
1.81 
75,26' 
31 ,865 
2s,no 
14.630 
4 ,073 
$10.557 
134.4 
CT C·S 
Corn 
320 
1 12  
2 . 10  
235 
38.30 
24.30 
29.38 
14.39 
0 
7.29 
1 13 .66 
70.00 
24 . 49 
94.49 
27.05 
14. 70 
12.36 
1.01 
0.84 
0. 13 
1 .99 
75.26' 
36,371 
30,236 
8,657 
4 ,703 
Sl,955 
215.0 
I 
' 
' 
It is  too early to be looking 
at economic analyses across all 
of the sys terns , but some 
economic comparisons can be 
made within each of the 
rotational systems. This gives 
direct cost comparisons of the 
different tillage systems and 
management practices that are 
being examined in the study for 
a particular crop rotation 
system. The economic results 
depend upon the management 
practices used in each of the 
systems, as well as crop 
y i e 1 d s. The software package 
used to make the calculations 
is the Maximum Economic Yield 
(MEY) Systems from the Potash 
and Phosphate Institute, 1986. 
To keep comparisons on an even 
b a s i s ,  f a r m  p r o g r a m  
participation was eliminated 
from the economic analysis. 
This takes any bias that farm 
program benefits might have 
toward one rotation system, and 
not another rotation . out of 
the analysis. 
The analysis is based on a 640 
acre farm, all of that being 
cash rented at $70 per acre. 
Crop prices were obtained by 
taking the local grain price 
the day the crop was harvested. 
Crop acreage was split even 1 y 
between the number of crops in  
the rotation. 
Most of the terms in the 
analysis are self-explanatory. 
but we will go through some of 
them to let you know what the 
term has included in it. r1eld 
operations consists of fuel, 
repairs and al 1 trips across 
the field , crop insurance, 
walking soybeans, custom 
combining and hauling grain to 
market. Other fixed cash 
expenses consists of labor and 
interest on machinery debt. 
Fixed non-cash expenses is 
19 
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Table 1 1 .  Economic Analysis, Corn 
COS Rotation. 1991 
GENERAL HEU) llrfO. NI C·Q·S 
Crop Corn 
Acres 213 
Yleld Goal 1 12  
Cash Price Received 2.10  
PER AtaE AIIIUITS 
Receiots 235 
variamle EJIOenBe'S 
Field Operations 35.20 
Seed 24.30 
Fert i l i zer 29.38 
Herbicides 19.S3 
Drying Expenses 0 
Operat i ng lntere$t 7.43 
Total Variable Cost, 115.83 
fixed Cash E•-
Land Costs 70.00 
Other fixed cash 20.45 
expenses 
Total fixed cash 90.45 
ElQlell'ISft 
cash I ncome 28.92 
f ixed Hon·Cash Eapenses 13.64 
Net Income 15.28 
Avg/bushel costs 
Variable exi;,enses 1.03 
fixed Cash Expenses 0.81 
F ixed non·eash o. 12 
Exoenses 
Total Costs 1 .96 
OP£RA TClt SUIWt'f 
Total Receiots so. 176 
Total Variable 
E11penses 
24, 711 
Total Fixed Cash 
Elcpenses 
19,296 
total Cash lneome 6. 169 
Fixed Nan·Cash 
ExDenses 
2,910 
Net Income a Yield $3,259 
Seeaonal Labor Moure 111.4 
CT C·O·S 
COflN 
213 
112 
2.10 
235 
38.30 
I 24.30 
29.38 
14.39 
0 
7.29 
113.66 
70.00 
23.68 
93.68 
27.86 
14.70 
13. 17 
1 .01  
.84 
. u 
1.98 
so. 176 
24,248 
19,985 
S.944 
3, 135 
$2.809 
143.6 
-
depreciation on equipment. Seasonal 
labor hours consist of the total 
number of hours put into the 
operation in  field activities. Tables 
10 , 11 and 12 report the economic 
analysis for the tillage systems in  
each of the rotation systems . The 
yield goal used in comparison as you 
see is 112 bushel per acre. This i s  
the average yield for the systems 
eKcept for the CTR! system. Because 
there was no stat i stically 
significant difference between these 
systems , this average is used for 
economic analysi s ,  but the 70 bushel 
per acre yield is used in  the CTRI 
system because it  was significantly 
lower than the other systems. In the 
C·S rotation the RT system had a 
fairly large advantage over the NT 
and CT systems due to much lower 
expenses, primarily herbicides , 
operations, equipment and labor . The 
labor rate used in the analysis was 
$10 per hour. 
In Table 11 acreage is reduced to 213 
acres of corn because of the three 
crop rotat ion .  Difference in net 
income i s  quite smal1 between ti llage 
systems , and trade-offs are made 
between field operations and 
herbicides, with the slight advantage 
1 n the NT sys tern coming from 1 ower 
equipment costs. 
Comparing the two systems in  the four 
crop rotation, (Table 12) results are 
quite different.  The reduced input 
system has almost half the amount of 
variable expenses when compared to 
the NT system. But, yield levels 
were also 42 bushel per acre less 
than the NT system , which could not 
be recovered by almost halving the 
variable expenses. Variable expenses 
in the NT COSA system were the 
highest because of the higher 
herbicide bi ll. This was due to the 
alfalfa used in  thi s  rotation. Nitro 
al falfa was not supposed to have 
enough winter hardiness to survive in  
South Dakota, but it  d id .  Th1s 
created an extra application of 
Banvel early in  April to knock out 
20 
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Table 12. Econcinic Analysis, Corn 
Four crop Rotetum 1991 . 
GENERAL FIELD INFO. Ni CSOA 
croo CORN 
Acres 160 
Yield Goal 112 
Cash Price Received 2.10 
PER ACRE ANQUIIITS 
Receipts 235 
Variable E- -
Field Ooerations 35.20 
Seed 24.30 
Fert i l izer 29.38 
Herbicide& 23.55 
Drving El'.Denses 0 
Ooerating Interest 7.71 
Total Variable Coats 120. 13 
Fixed ca.sh Exaenses 
Land Costs 70.00 
Other fixed cash 19.98 
extieoses 
Total Fixed Cull 89.98 
Expenses 
cash Income 25.09 
Fiied Nan-Cash EXDll!Mes 13.64 
Net Income 11 .45 
Avg/bushet costs 
Variable exoenses 1 .07 
Fixed cash Expenses 0.80 
Fil(ed non·c:ash o.  12 
Expenses 
Total Costs 2.00 
(IIERATOR SUIIARY 
Total Receipts 37,362 
Total Variable 19,221 
Expenses 
Total fixed Cash 14,396 
E)(oenses 
Total cash Income 4,015 
fi,ced Non-Cash 2, 183 
EJ1oenses 
Net Income Q Yield S1.8l2 
Seasonal labor Hours 83.4 
CTRI COSA 
CORN 
160 
70 
2.10  
147 
36.26 
24.30 
0 
0 
0 
4.15 
64. 71 
70.00 
24.03 
94.03 
( 1 1 .  74) 
15.08 
(26.82) 
I 
0.92 
1.34 
0.22 
2.48 
23,520 
10,354 
15,045 
( 1 ,878) 
2,412 
$(4.290) 
I 132.S 
the a. l fa 1 fa before 1 t removed any 
soil moisture prior to planting . 
As time moves on in this study, some 
changes will be made in herbicides 
for all of the systems. The NT 
system had higher herbic1de costs 
than I would like to see, and has 
some effect on the final net income 
for this year. In later years, more 
adjustments should be able to be made 
in the system to make the herbicide 
costs more competitive with the other 
systems. 
Tables 13, 14 and 15 report analyses 
for soybeans in each of the systems. 
In the corn·soybean rotation system 
(Table 13) significant differences in  
soybean yields are used in the 
comparison. In 1991, the NT system 
had a distinct advantage in net 
income when compared to the RT and CT 
systems. With 34 bushel/acre 
soybeans , the CT system fell just 
short of breaking even. The RT 
system had considerably lower 
variable expenses, but yields were 
significantly lower, which hurt net 
income in this system. 
The NT soybeans into grain stubble 
did not yield as well as the NT 
soybeans into corn s ta 1 ks. The 3 
bu/Acre lower yield had a dramatic 
effect on net income. ror the CT 
soybeans, the difference between the 
c-s and C-0-S rotations was 
completely due to field operations. 
One less pass w1th the disk in the C­
O·S rotation system made the 
difference between a sma 11  net 
profit, or small net loss. 
In the four year rotation, the NT 
soybeans made a reasonab 1 e net 
profit. The CTRI soybeans, being the 
lowest yielding, and lowest variable 
expenses, could not quite make a 
profit at the yield level of 1991. 
Again, this lower yield level was due 
to the hai 1 that occurred in June, 
and some 1 i ght, 1 ate season gr ass 
pressure. 
Tables 16 and 17 report the economic 
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Table 13. Economic Analysis, Soybeans 
CS Rotation 1991 
1
�NERAL FIEU) INFO. NT C·S 
Crop BEANS 
Acres l20 
Yield Goal I 37 
Cash Price Received 5.41 
-
PER ACRE --..rs 
Receiots 200 
variable E.xi,enses 
Field Operelions l2.56 
Seed 12.00 
Fertilizer 0 
Herbicides 22.63 
Drying Expenses 0 
Operating Interest 4.61 
Total Variable Costs 71.80 
Fixed Cash Elloenses i. 
Land Costs 70.00 
Other f i xed cash 20.68 
ell pens es 
Total Fixed cash 90.68 
E� 
cash lncooie 37.70 
Fixed Non-cash Exoenses 13.64 
Net Income I 24.06 
Avg/bushel costs 
Variable exoenses 1.94 
F ixed Cash Exoenses 2.45 
F i1.ed non-cash 0.37 
Expenses 
Total Costs I 4.76 
OPERATOR SlNCART 
Total Receipts 64,054 
Total Variabte 22,975 
Expel'lses 
Total Fixed Cash 29,017 
Expenses 
Total Cash Income 12,063 
Fixed Non-Cash 4,365 
Expenses 
Net Income � Yield S7,698 
seasonal Labor Hours 89.6 
U C·S 
BEANS 
J20 
31 
5.41 
I 168 
35.24 
8.48 
0 
5 .  74 
0 
3.J9 
52.85 
70.00 
19.90 
89.90 
24.95 
12 .73 
12.22 
1 . 70 
2.90 
0.41 
5.02 
53,667 
16,913 
28,770 
7,984 
4,073 
S3 912 
144.0 
CT C·S 
IEA•S 
320 
34 
5.41 
184 
36.65 
12.00 
0 
22. 12 
0 
4.85 
75.62 
70.00 
21..49 
94.49 
13.83 
14.70 
(0.86) 
2.22 
2.78 
0.43 
5.44 
58,861 
24, 199 
30,236 
4.427 
4,703 
1(276) 
202.6 
I 
anal ys 1s of oats in the two 
rotations that it is included 
in. It is hard to know what to 
say about these analyses. The 
yield levels were respectable 
in 1991, but the price was low. 
In doing the analysis we even 
checked figures of baling and 
selling the straw, if it were 
to be done, but this could not 
even bring oats to a breakeven 
price. The crop acreages were 
broken into equal acres for 
each of the crops. In most 
cases there are very few 
farmers in southeast South 
Dakota that would grow many 
acres of oats. If you look at 
the aver age cost per bushel , 
you can see that $1.80/bushel 
or greater is  needed for any of 
the systems to break even in 
1991. 
An economic analysis and yields 
for the alfalfa crop are not 
reported in 1991. That is why 
we cannot make any real 
economic comparisons between 
the crop rotation systems this 
year, but we are just comparing 
between tillage systems with in  
a rotation system. 
The reason for this ,  is  that we 
had problems with our alfalfa 
crop 1n 1991. As you may 
recall, we were using Nitro 
alfalfa in this study, which i s  
a one-year plow down form of 
alfalfa. This alfalfa is 
seeded in April, and takes off 
great guns compared to some of 
the other alfalfas that I have 
worked with i n  the past. The 
reason for trying this alfalfa 
was to see if we could get two 
cutt1ngs, but not dry the soil 
profile out as much as a multi­
year alfalfa would. 
Th1s al falfa should be ready 
for a first cutting the latter 
part of June. But what has 
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Table 14. Economic Analysis, Soybeans 
COS Rotation 1991 
CENEltAl fJEU> INFO. NT C•O•S 
Crop BfAlfS 
Acres 213 
Yield Goal 34 
Cash Price Received 5.41 
PER ACIE ANCUNTS 
Receipts 184 
Variable E.ll)enSes 
Field Oc,eratiana 3Z.3S 
Seed 12.00 
Fertil izer 0 
Herbicides 22.67 
Orying Expl,!nses 0 
Ocerat1nQ Interest 4.59 
Total Variable Costs 71.61 
f iJ1ed Cash fmenses 
Land Co!-tS 70.00 
Other f1xC!'d cash 20.45 
cxoenses 
Total Fixed Cash 90.45 
EQ:)eflSes 
Cash Income 21 .88 
F ixed Non·Cash Expenses 13.64 
Net Income 8.24 
Avg/bYshe l  costs 
Variable exoenses 2 . 1 1  
F ixed Cash Exoenses 2.66 
F i ><ed non·cash 0.40 
Exoenses 
Total Costs S.17 
OfERATOA �y 
Total ReceiJ>ts 39.240 
Total Variable 15,277 
Expenses 
Total F i xed Cash 19,296 
Expenses 
Total Cash lnc04le 4.667 
f ixed Non·Cash 2,910 
Expenses 
Net Income � Yield S l .757 
Seasonal Labor Hours 59.9 
Cl' C·O·S 
BEANS 
213 
34 
5.41 
184 
35.15 
12.00 
0 
22.12 
0 
4.75 
74.02 
70.00 
23.68 
93.68 
16.24 
14.70 
1 .55 
2 .  18 
2.76 
0.43 
5.36 
39,240 
15,790 
19,935 
3.465 
3, 135 
S330 
1 15 .2  
ii 
happened, 1 s when the convent i ona 1 
alfalfa i s  taken off 1n thi s  area in  
l ate May or early June, we would have 
a huge influx of alfalfa leafhoppers 
move i nto the plot area and stunt the 
crop so severely that i t  was hard to 
get any kind of first cutting. 
This problem continued all season 
after each cutting was taken off in  
neighbor's  fields. 
In this particular study, you will 
notice that the one rotation system 
i s  considered reduced input. Our 
definition of reduced in-put i s  
minimi zing off-farm inputs, but not 
eliminating them. The study wi 1 1  
look at what happens over time to 
ferti lity levels and weed populations 
with inputs being reduced. 
The reason for not terming this 
organic, i s  that i f  a particular weed 
problem should occur that the crop 
rotation does not take care of, we 
want to have the option of using a 
herbicide, i f  necessary, to take care 
of a specific problem should it 
ar ise. 
Over time, we also may make a 
fertilizer addition i f  some nutrient 
level may get so low as to need an 
addition. We are not going to 
util ize manure as a nutrient i n  this 
study, because, the study is looking 
at the operation from a cash grain 
farm standpoint. There i s  also not 
enough manure produced within the 
state to satisfy nutrient 
requirements of all the crop acres. 
In a way, some of this deals with 
personal feelings, but it is the way 
I see th 1 ngs happen 1 ng. Over the 
years, I have seen fewer and fewer 
farms with less, or no livestock on 
the farm. That i s  why we do not look 
for manure additions in a study such 
as this. 
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Table 1 5 .  Economic Analysis, Soybeans 
four Ct,;.p Rotation 1991 
GEMEll-'L FIELD INFO. NT CSOA 
Crop BEANS 
Acres 160 
Yield Goal 34 
Cash Price �eceived S.41 
PER ACRE NO.INT$ 
Receiots 184 
Variable Exoenses 
Field Operations 32.35 
Seed 12 .00 
Ii fert i l i zer 0 
Herbicides 22.67 
Drying Expenses 0 
Operating Interest 4.59 
Total Variable Costs 71.61 
Fi .xed Cash EJCpensee 
Land Costs 70.00 
Other f ixed cash 19.98 
�xoenses 
Total Fixed Cash 89.98 
Expenses 
Cash I ncome 22.35 
F i xed Non·Cash Expenses 13.64 
Net Jnca,w 8.71 
Avg/1:iyshel costs 
Variable expenses 2.11  
F i xed Cash Expenses 2.65 
Fi11ed non·cash 0.40 
Expenses 
Total costs S.15 
OPERATOR SUMMARY 
Total Receipts 29,430 
Total Variable 
Expenses 
1 1 , 458 
Total Fixed Cash 
E)(penses 
14,396 
Total Cash lnc0tne 3.577 
F i xed Non·Cash 
Expenses 
2, 183 
Het Income � Yield SL394 
Seasonal Labor Hours 1,(,.8  
CTR1 COSA 
BEANS 
160 
28 
5.41 
151  
34.73 
8.48 
0 
0 
0 
2.96 
46.17 
70.00 
24.03 
94.03 
1 1 .28 
15.08 
(3.80) 
1.65 
3.36 
0.54 
5.55 
24.237 
7,387 
15,045 
1 ,805 
2,412 
$(607) 
86.4 
, ,  
1992 I believe that as we move into 
each of these syste•s in the study, 
we will be  able to fine tune each of 
them and become more efficient in our 
production methods. In the four year 
rotation, we w11 l 111ove to a normal 
multi-year alfalfa with an 
establish•ent year and a second year 
for alfalfa harvest. From these 
preliminary findings of one year, I 
am excited about the information that 
will become avail able as this study 
conti nues on. Comparisons of these 
systems wi 11 hopefully give farmers 
the information they need to make 
changes 1 n  their operation, 1 f  they 
are needed, and help them through the 
1990 ' s  and into the next century. 
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Tlble 16. Econmitc Analysi• oau 
cos Rotation. 1991 
GEJIEIW. FIELD INFO. NT C·O·S 
Croo oats 
Acre& 213 
Tleld Goal 85 
C11h Price Received 0.92 
P£II Aa1E _..TS 
Receipt1 78 
Variable E-
Field Operations 24.25 
Seed 4.03 
Ferti l lzer 10.97 
Herbicl� 7.22 
Drvi m ExDenaes 0 
Operating Jntereat 3.19 
Total Variable GGllt• 49.65 
fixed c..ti Ea;pmses 
Lind COits 70.00 
Other fixed cash 
I 20.45 exDen$ea 
Total fhled c.h 90,45 -
cash Income (61.91) 
fixed Non•Cash Excenses 13.64 
Net Income (75.55) 
Avg/bushel costs 
Variable expenses 0.58 
fixed Cash Exoenses 1.06 
F ixed non-cash 0.16 
Ei!penses 
Total Costs 1 . 81 
CF£1ATCI S'UIIIMY 
Total teceiota 16.683 
Total Variable 
ExDenSH 
10,593 
Total F ixed Cash 
Exi:ienses 
19,296 
Total cash lncC111e �13,206) 
Fixed Non-Cash 2,910 
Exoenses 
Net Income a Yield $(16.116) 
Seasonal Labor Hour• 70.6 
CT C·O·S 
Oats 
213 
71 
0.92 
65 
25.17 
4.03 
10.97 
7.22 
0 
3 .25 
50.64 
70.00 
23.68 
93.68 
(79.00) 
14.70 
(93.69) 
0. 71 
1.32 
.21 
2.24 
13.935 
10,802 
19,985 
(16.852) 
3, 135 
SC19.987> 
107.1 
I 
Table 17. ecancnic Analysis, oats 
Four Crop Rotation 1991 • 
GEIEIW. FIELD IIFO. NT CSiOI 
Crop O&t& 
Acres 160 
Yield Goal 85 
cash Price Received 0.92 
' PEI ACllf ..._.'IS 
Receir,ts 75 
Variable Eaoense11 
Field 0Per1tlons 24.25 
Seed 4.03 
Ferti l i z:er 10.97 
Herbicide$ 7.22 
Drying ExDenSes 0 
Operating Interest 3.19 
Total Variable Coets 49.65 
Fixed cash £--
Land Costs 70.00 
Other fixed cash 19.98 
fitl[Qen!lf,$ 
Total Fiamd cash 89. 98 
Elllll!l"IIM!S 
cash Income (61.43) 
Fixed Non·Cash EAl)enSe& 13.64 
Net Inccne (75.07) 
Avg/buShel coets 
Variable exoenses 0.58 
Fixed c1sn EXftel'ljle• 1 .06 
Fixed non-cash 0.16 
EXl)enses 
Total Costs 1.80 
Cl'ERATQI SUIIWII 
Total Recelots 12,512 
fotal variable 7,945 
Exl)MSe& 
Total F ixed cash 14,396 
Exoenses 
Total cash Income (9�) 
Fiited Non·Ca&h 2, 183 
Exrienses 
Net Income a Yield SC12,011) 
Seasonal labor Hours sz.a 
CTRl COSA 
oata 
160 
71 
0.92 
65 
25.17 
4.03 
0 
0 
0 
I 2.00 
31.20 
70.00 
24.03 
94.03 
(59.91) 
15.08 
(74.98} 
0.44 
1.32 
0.21 
1.98 
10,451 
4,991 
15,045 
(9.585) 
2,412 
$(11,997> 
80.3 
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INTRODUCTION 
INFLUENCE Of FERTILIZER AND LINE ON SOYBEAN 
YIELD ON ttIGH TESTING SOIL 
Jim Gerwing, Ron Gelderman and Dale Sorensen 
Plant Science 91-7 
So•e far�ers in South Dakota are using phosphorus, potassium, sulfur, 
z1nc and lime on soils w1th very h1gh so11 test for these nutrients. Research 
by soil fertility specialists at South Dakota State Univers1ty during the last 
30 years has not shown consistent economical responses to these materials when 
soil test levels are very high. The SDSU soil testing lab, therefore, does 
not reco11mend these .aterials be used unless soil test levels are lower. 
These demonstrations were established to show the effects of each of these 
commonly used nutrients and 11me on crop yield when applied to high testing 
soils. 
�TERIALS aHQ METHODi Two experimental sites were established, one on the SE 
ex'p!!r E merrt 1Far- m  ne.sr Beresford in 1988 and another on the agronomy farm on the 
sosu campus in Brookings in 1990. Fertilizer treataents have continued at 
each location in the same plots since establishment. A c�rn-scyt)�an rotation 
was followed at both locations with soybean being tne 1991 crop. 
The so11 at the SE Farm site is an Egan silty clay loam. Egan soils are 
well drained soils formed in silty drift over glacial till. The soil at the 
Brookings Agronomy Farm 1s classified as a Vienna loam. Vienna soils are wel l 
drained medium textured loam and clay loam soils formed from glacial till. 
F�rt1 lizer treatments were �a lbs K o, 23" lbs sulfur and S lb zinc at 
both l,;,;c-atioos (fabl� l ) .  In add� tion. the Bronking:s site had a 40 lb PiOs 
treatmurt. Thi fe,t, Hzer re-at ___ rts were aµpHed -each spring since t:he 
establ fsl'ilaumt ya.ar (1989 at eere�ord and 1990 at Brookings) on the same 
plots. L 1 me was ap-pltad only ani:e (the establishment year) at each location. 
Fertili:ter materiel� we-re broadeast by hand and either disc or field 
cultivation incorporated prior to plant1ng. 
At the Beresford site Elgin 87 soybeans were planted at 53 lbs per acre 
on May 22. Herbicides used were Treflan and Pursuit preplant incorporated. 
Plots were cultivated twice and combine harvested. 
At the Brookings site Sibley soybeans were planted at 160,000 seeds per 
acre on Hay 5. Herbicides were Sonolan preplant incorporated and Lasso banded 
at planting. Plots were cultivated twice and harvested by cutting twenty feet 
of row by hand and thrashing with a stationary plot thrasher. 
A randomized complete block design with four replications was used at 
both sites. Plot s1ze was 15 by 50 feet at Beresford and 20 by 40 feet at 
Brookings. 
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RESULTS AND DISCUSSION: Soil test levels from samples taken 1n the fall of 
1991 at Beresford and the fall of 1990 at Brookings are presented in Table 
2. Potass1um and sulfur soil test levels were h1gh at both locations and no 
recommendation for these nutrients would have been made by the SDSU soi 1 
testing lab. Zinc soi 1 test levels were 111ediu11 at Beresford and high at 
Brookings 1n the check plots. A 5 pound zinc fertilizer reco•mendation would 
have been made by the sosu soil testing lab for the Beresford site. After 4 
years with 5 lbs of zinc applied per year in the fertilized plots, the soil 
test level was 2.98 ppm, well above the 1 .00 ppm level considered adequate. 
The zinc soil test level in the check plots at the Brookings site was l.05 
ppm. Zinc fertilization had raised the test to 2 . 22 ppm. The lime treatments 
raised the pH at the Beresford site from 5.9 to 6.6 and at the Brookings site 
from 6.5 to 6.7. The sosu soil testing lab would not have reco�mended lime 
at either site. The phosphorus soil test level at the Brookings site was very 
high prior to the phosphorus application and no phosphorus would have been 
recommended. The 40 lb P205 application at this s1te raised so11 test levels slightly. 
Soybean yields were not increased by fertilizer applications at either 
location (Table 3). A response to potassium and sulfur additons at either 
location and with added zinc at Brookings was not expected due to high soil 
test levels. A response to zinc at Beresford, however, was possible because 
the soil test of the check plots was in the medium (0.5-1.0 ppm) category. 
A response to z1nc 1n this soil test range is not certain and 1 n  this 
situation it did not occur. Zinc fertilizer had not increased yields of corn 
or soybeans in any of the previous 3 years of this study. 
Raising the pH with 1 i me did not increase soybean yields at either 
location even though the beginning pH was slightly acid (pH 5 . 8) at the 
Be res ford site. The 1 ack of response to 1 i me was consistent with other 
studies in eastern South Dakota where pH was slightly acidic. 
These studies will be continued over the next several years to test for 
potent 1 a 1 response to these nutrients 1 n different years. Corn wi 1 1  be 
planted in 1992 . Data from these studies for previous years can be found in 
the SE Farm Progress Reports (1988-1990) and Plant Science Department Soil 
Fertility Progress Reports (1990). 
Table 1. Fertilizer Treatments . Fertilizer and Lime Demonstration. 
Berl!l:sf1pri:I aJ]rJ. Br1:1akinqs. 1991 
Check 
Phosphorus (P205) Potassium (K2o) 
Sulfur 
Zinc 
Lime 
� Applied each spring, 1988-1991 
Applied each spring. 1990-1991 
! 4000 lb Ca C0
3 
equivalent applied spring 1988 
2500 lb Ca C03 equivalent applied spring 1990 
27 
· · · · · · · · · · · · · · lb/A· · · · · · · · ·  
0 0 
40 
50 50 
25 25 
� 54 
Table 2 .  Soil Test Levels .  Fertilizer and Lime Oemonstration ,  
Beresford and Brookings 
Sail T�st l!!Ve1 
�r�fcrrj I B.rcrakf ntJSr 
Soil Test Check Treat Check Treat 
Potass1ym .  lb/A, 0-6 in. 
Sul fur • lb/A 6 in. 
lb/A 2 ft 
Zinc, PP• 
pH. 0-6 in. 
Phosphorus . lb/A, 0-6 in. 
N03·N,  lb/A 2 ft 
Organic Matter. � 
Salts. •mho/ca 
• Sampled ll/21/91 2 Sampled 10131/90 
3 Beresford site sampled 11/90 
530 
20 
. 80 
5 . 9  
27 
33 
3 . 0  
0. 3 
610 
25 
128 
2.98 
6. 8 
320 
31 
121 
l . 05 
6 . 5  
71 
20 
2. 8 
0. 3 
Table 3. Influence of Ferti lizer and Lime on Soybean Yield.  
Fertilizer and Lime Oemanstration, Beresford and BraokinqsL 1991 
Sovbean Yield 
Treat�ent Beresford Brookings 
· · · · · · · · ·  · · lb/A· · · · - - · · · · · ·  
Check 30 56 
Phosphorus. 40 lb/A 56 
Potassium. 50 lb/A 30 56 
Sulfur. 25 lb/A 29 56 
Zinc, 5 lb/A 31 58 
L111e 29 57 
Prob > f .26 (HSl1 .21!NSJ.. 
1 NS=nonsignificant 
28 
350 
23 
80 
2.22 
6.7 
77 
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NITROGEN MANAGEMENT IN A CORN SOYBEAN ROTATION 
Jim Gerwing. Ron Gelderman and Dale Sorensen 
Plant Science 91-8 
There is increasing concern about the effects of nitrogen fertilizer on the 
environment .  especially groundwater quality. This concern has been intensified 
by more numerous reports of N0
3
- N  concentrations above the legal drinking 
standard of 10 ppm in several locations in eastern South Dakota, especially where 
aquifers are shallow and soils are very coarse. In some instances ,  ni trogen 
fertilizer moving below the root zone has been implicated 
This nitrogen management demonstration was establi shed to show the effects 
of N rates and timing in a corn-soybean rotation on nitrogen movement below the 
root zone. In most situations in South Dakota, if nitrogen moves below the root 
zone it stays there and only rarely moves back up. Therefore, once out of reach 
of crop roots N03-N has the potential to move down to the groundwater with 
percolating water during periods of high moisture. 
MATERIALS ANO METHODS: The nitrogen management demonstration was established on 
the SE South Dakota Experiment Farm near Beresford in 1988. It is located on an 
Egan silty clay loam soil. Egan soils are well drained soils formed in silty 
drift over glac1al till. 
Corn was planted on the site in 1988 and 1990. Soybeans were planted in 
1989 and again in 1991. The rates and timing of nitrogen fertilizer applied to 
the corn in 1990 are listed in table one. The treatments included a check (no 
N ) ,  the recommended rate applied in fall, spring or split between spring and just 
prior to the last cultivation and 200 and 400 lb. rates applied regardless of 
previous soil test. These treatments are applied to the same plots each year 
that corn is being planted in the rotation. The recommended rate, however, is 
adjusted according to the N03-N soil test level with credit given for the 
previous years soybeans (1 lb N credit for 1 bushel beans). The recommended 
nitrogen rate 1n 1988 was 123 pounds per acre and in 1990 it was 62 lb/A. All 
nitrogen was broadcast as urea and immediately incorporated by ti llage except for 
the fall application which was not incorporated. Because soybeans were the crop 
in 1991, no nitrogen was applied. 
A randomized complete block design is used with four replications. Plot 
size is 15 feet by 50 feet. 
Treflan and Pursuit were preplant incorporated with a field cultivator 
prior to planting Elgin 87 soybeans at 53 lb/A on May 22, 1991. Plots were 
cultivated tw1ce and combine harvested. Soils were sampled to a depth of 6 feet 
1n one foot increments for nitrate nitrogen on November 11. 1991. 
RESULTS ANO DISCUSSION The nitrate soil test results from the fall of 1990 and 
1991 are listed in Table 2. Nitrate soil test levels in the top 3 feet of soil 
were increased dra�atically by the 200 and 400 lb. nitrogen rates applied in 1988 
29 
and 1990. There was only 25 and 88 lbs of nitrate 1n the top 3 feet of soil for 
the check and recommended rates, respectively, in the fall of 1990 whereas the 
200 and 400 lb/A treatments produced levels of 277 and 446 lb/A respectively. 
The 1991 soybean crop had very little influence on the nitrate so1 1  test 
level in the top three feet of soil. Nitrate test levels remained almost 
identical to those found in the fal 1 of 1990. Apparently fixation of N by 
soybeans and mineralization of soil organic N provided adequate plant nitrogen 
so residual N0
3
- N  remained relatively unchanged from the previous year. 
Rainfall in 1991, although 2 inches less than average, moved the large 
amounts of nitrogen left in the high N plots in 1990 down about one foot deeper 
into the soil profile (Table 2). In the fall of 1990, the buldge of nitrogen 
centered around the 1 to 2 foot level and in the fall of 1991. it centered around 
the 2 to 3 foot depth. large amounts of nitorgen were found, however, spread 
throughout the l to 4 foot depth in the high N treatment. After 4 years of this 
study ( 1988 to 1991) very little nitrogen moved below 4 feet. Those four years 
were, however, relatively dry years. With more normal precipitation, nitrogen 
would likely have moved deeper 1n the soil profile. 
The very high residual nitrate soil test levels increased soybean yield 2 
or 3 bushels per acre ( Table 3) i n  1991 . Most research in the past has shown 
high levels of available N in  soil to not increase soybean yield unless 
nodulation was poor. Poor nodulation usually occurs only if soybeans had not 
been grown at a location for 3 or more years. This field, however . had been in 
a corn-soybean rotation with soybeans grown at least 3 of the last 5 years. 
It 1 s  difficult to explain why these high available N levels affected 
soybean yield at this location this year, especially since yields were only about 
30 bushel per acre and would not have had an extremely high demand for N. It i s  
possible that on the high N residual plots, soybeans nodulated less or had more 
inactive nodules than on lower residual N plots. The N fixation process is 
extremely energy intensive. Therefore, relatively more N needed to be fixed 
under the low N residual plots, decreasing energy available for producing seed 
yield. 
These plots will be rotated back to corn in 1992 and soybeans again 1993. 
Soil test levels and corn and soybean yields for previous years of this study can 
be found in South East rarm Progress Reports 1988· 1990. 
Table 1 .  Nitrogen Fertilizer Treatments, Ni trogen Fertilizer Demonstration 
1990 Beresford, SD 
No. 
l 
2 
3 
4 
5 
6 
April 26, 1990 
2 June 22, 1990 
3 December 4, 1989 
Time of Application 
Sar ina 1 Solit 2 fall 3 
· · · - · · · · · · · · · · · · · · · l b  NIA· · · · · · · · · · · · · · · · · · · ·  
0 
62 
30 32 
200 
400 
30 
62 
Teble 2 .  Fall Nitrate Soil Test Levels, Nitrogen Management 
De1onstrat1on, Beresford SD 
Fert1 1 1 ier N Aonl ted. lb/A 
Q Reco..ended 1 200 400 
ne;etl'I 19902 19912 199() 1991 1990 1991 1990 1991 
feet - - - - - - - - - - · · · · · · · · · · · · - ·So1 1 NO ,·N ,lb/A - - - - - · · · · · · · · · · · · · - -
0·1 14 26 24 21 112 24 134 31 
1·2 3 8 27 20 78 46 lSl 123 
2·3 8 11 37 30 87 123 161 253 
3.4 10 9 22 11 37 87 53 132 
4·S 17 14 18 21 21 27 20 32 
5·6 17 15 22 17 20 22 23 21 
Tota 1 co·o ft> 69 83 150 120 355 329 542 592 
1 Rates applied were 123 and 62 lb  Nlacre 1 n  spring of 1989 and 1990 respectively. 
2 So11 sa11p11ng dates: Nov 20, 1990; Nov. 11, 1991 
Tabl e 3. Influence of Resi dual Nitrate Nitrogen on Soybean Y1eld, Beresford 1991. 
Residual 1 
NO �N 
lb1A 3 rt 
25 
88 
277 
446 
Prob > F 
LSD .05 
I Sol 1 !Bmpled Nov. 20 . lfitl 
31 
bu/A 
30 
31 
33 
34 
.01 
1.6 
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THE USE OF SOIL TESTS TO PREDICT FERTILIZER 
NITROGEN NEEDS or COAN 
R. Gelderman. s. Dry•alski, and o. Sorensen 
Plant Science 91·9 
Introduction 
Approximately 50% of the total fertilizer nitrogen applied in South 
Dakota is used on corn. The need for efficient and profitable nitrogen 
recommendat1ons for corn 1s apparent. The best guide available for 
recommending fertilizer is a soil test. Soil tests need to be correlated to 
field response data such as reported here. 
The objecti ve of this study is to determine the relationship of the 
nitrate·nitrogen soil test to y1eld response of corn from adding nitrogen 
fertilzier. 
Methods: The study was located on the south side of the NEl/4 of the S.E. Far• 
on an Egan soil. These soils are deep, silty glac1al dr1ft over glacial till 
or drift. Results of the soil tests from samples taken in the spring of 1991 
{just after planting) are shown in Table 1. 
Table 1. Spring soil tests results of nitrogen 
corn studies, S.E. Farm, 1991. 
- · · l b/acre- · ·  
54 118 
O.M. 
% 
3.3 
K pH 
· · · l b/acre· ·  
40 550 5 . 7  
The soil tests for nitrate-nitrogen indicated �oderate levels of 
nitrogen in the top two feet. The pre�ious crop was so1De11Il!l thAt yielded 36 
bu/acre. The NO · N  level is not unusual for soybeans. Approitaately 64 
lbs/acre of avaiiable N was located in the two to four fact d�pt.h This is 
about double the nitrate levels normally found at this depth. Soil moisture 
at planting was somewhat low in the 2· 4 foot depth. 
Phosphorus is considered very high as is potassium at this site. A 
starter fertilizer (10· 34· 0) was applied at planting. A total or 7 .S  l bs of 
N/acre and 25 lbs of P205/acre were applied to all plots. The pH is slightly acid. 
The plot area was disked before planting Hoegemeyer 2632 on Hey 7 .  1991 
at a population of about 22.000 plants per acre. The nitrogen fertilizer 
treatments were spread on the soil surface as ammoniu1 nitrate fourteen days 
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after planting. The rates used were o, 30, 60, 90, 120. and 150 lbs of actual 
nitrogen per acre. Each treatment was replicated four times. Recommended 
herbicide applications were utilized to control weeds. Silage yields were 
esti•ated at black layer by harvesting and weighi ng plants from 22 feet of 
row. A subsample was taken fro• these plants for moi sture and nitrogen 
deter•ination. The three center rows of each plot {each 60' long) were 
•ach1ne harvested on September 17. 1991. 
Results and Discussion: Because of severe winds after herbicide applicati ons, 
many plants broke off at the soil surface thereby reducing plant populati ons. 
After planting, rainfall was generally average for May and June. The yields 
for the experiment are shown in Table 2 .  The corn yields were somewhat low as 
moisture stress occurred during July and the grain fill peri od . 
There was not a significant { at the 0. 05 level of probabi lity) corn 
grain yield response to additional ni trogen. Apparently the residual soil 
nitrogen 1n addition to aineral1zation and legume nitrogen from the previous 
crop was adequate to produce 105 bushel corn. There was no response to 
nitrogen for corn silage yields either (Table 2) . 
The estimated N requirement for 105 bu/acre corn 1 s  about 147 lb N/acre . 
There was approximately 125 pounds of available soil plus starter ferti lizer 
N. With 85 lb/acre available N at the end of the season, an esti mated 107 lb 
N/acre was mineralized from soil organic matter for the season. The 107 
lb/acre figure 1 s  high even when considering soybeans (35 bu/acre) was the 
previous crop. These values are only estimates. After ni trogen analysis of 
the silage 1 s  complete, a better approximation of the nitrogen balance can be 
•ade. 
Table 2. Average corn grain and stover yields for 
the nitrogen study, S.E. Farm, 1991. 
Rate or N 
lb/acre 
0 
30 
60 
90 
120 
150 
Sign. of F 
LSD ( 0. 05) 
Grain Y1eld 
bu/acre (15%) 
105 
107 
103 
107 
106 
ill 
0. 07 
5. 7 
S i l age Yield 
lb/acre ( dry wt . )  
10, 606 
10,528 
11 ,389 
12,258 
12, 006 
12.146 
53(NS) 
1290 
The lack of a yi eld response to added nitrogen i s  not unexpected. With 
relatively high level s of carryover nitrogen, a legume credit and somewhat 
depressed yields due to droughth stress, the outcome i s  predicti ble. 
Obviously if yields would have been higher, higher requirements for nitrogen 
would have been expected. This data will be used with other nitrogen· corn 
sites to determine the relationship of the pre-plant soil N03 · N  test i n  
deter•1ning N requi rements for corn. 
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INFLUENCE OF APPLIED WATER TREATMENT 
LIME SLUDGE ON CROP YIELDS ANO SOIL PH 
R. Gelder�an and J. Gerwing 
Plant Sci ence 91�10 
About 25% of South Dakota soils have a pH of 6.5  or less. This is a 
substantially greater number than 20 years ago when the last lime studies 
were conducted in South Dakota. At that time. data indicated that crop 
response due to added lime was small and economica lly not j ustified. Since 
that time a large resource of inexpensive, excellent grade lime material 
has become available from water treatment facilities. With these facts in 
a1nd the objectives of the present study were 1) to determine the influence 
of lime ( sludge) on yield response of some common crops and 2) to determine 
the influence of li•e on soil pH and crop nutrient uptake. This is the 
third year or the four year study. 
Methods 
Four experi�ent sites were selected for the lime study. Soils were 
selected that had an initial pH of below 6 . 0 .  The location and 
characteristics of each site are found in Tables 1 and 2. The soils at 
these sites are med1 us to fine textured with varied origins. The Egan 
soils are glacial derived. the Estelline soils are loess and the Davis 
originated from alluvium. These are very common soils of eastern South 
Dakota. 
Table l. location and Characteristics of Sites Used 1 n  Lime Studv 1991 
1991 Previous 
ii� LDcattan crw Crap 11 llage Sai J.;; 
Brk Oakwood Lakes Corn Corn chisel Estelline 
disc silt 1 oam 
Moody 1 I-29. Ward Soybean Winter chisel Egan silty 
Exit Wheat clay l oam 
Moody 2 Trent, so Soybean Soybean disc Oav1s loam 
Clay S.E. F'arm Soybean Corn chisel Egan silty 
near Beresford clay loam 
The li�e source used at all sites was the water treatment sl udge from 
the Sioux Fal ls Water Treat1ent Plant. The sludge is formed by softening 
the water with the use of hydrated lime {CaOH) . This process raises the pH 
and precipitates out calciu• and magnes1u1 as carbonates. 
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Table 2 .  Preliminarv So11 Tests from Sites used in Lime Study. 
sue OeptJ:! pH O.M. p K 
inches % · · · ·lb/A · · · · 
Brk 0-6 5.5 3. 5 42 390 
Moody 1 0·6 5.9 3. 9 56 400 
Moody 2 0-6 5.4 3.1 85 250 
Clay 0-6 5. 7 3. 7 32 580 
Precipitated lime is usually very fine and of good purity from most 
water sources. A sample analysis of the Sioux falls lime sludge is found 
in Table 3. 
Jable 3 .  Lime Sludge Analysis* . 
Parameter 
Particle s1ze 
Analysis Results 
#100 mesh · 0. 95% retained 
1200 mesh · 1. 50% reta1ned 
1325 mesh · 4. 30% retained 
ca as caco
3 
equivalent 86. 0% 
Mg as MgC03 equivalent 8 .7% Moisture (1n lagoon) 50% 
Nitrate as N < 0.1% 
Phosphate as P 2o5 < O. 5% 
Potassium as K20 < o .1% 
Adapted from sludge management program report . 
1985. 
The analysis shows very high calcium and magnesium carbonate content 
and material that is very finely divided. Fineness and high carbonate 
content are desirable for agricultural lime. The material used for these 
studies was taken from sludge that had been removed from the lagoons and 
allowed to dry somewhat. Moisture of the sludge varies slightly as does 
the calcium carbonate equivalent content with date of sampling (Table 4) . 
Table 4. Sioux falls Water Treatment Plant Lime Sludge Moisture and 
____ .:.;Ca::..::C=03-.Jgu iv a 1 ent. 
Sampling__Oate 
10/81 
4/88 
4/89 
Dry Matter 
87. 1 
67. 0 
75. 0 
CaC03 Equivalence 
82.3 
90. 9 
82. 0 
The lime was applied to the experiment sites at approximately 3 tons 
of dry effective calcium carbonate material per acre. This rate was 
selected because 1t was a reasonable lime application rate and considered 
high enough so that soil pH woul d be significantly raised. The treatments 
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used were either • with• or • without• the lime additions. Each treat•ent 
was repeated four times at each site to provide statistical analysis ot 
variability. The Clay Co. site had been applied one year before the other 
sites. The lime was usually worked in by chiseling and disking. All other 
nutrient applications and management practices were performed by the far• 
operators. 
Yield estimates were completed by hand harvesting 20 feet of row for 
the soybeans and 40 feet for the corn. The soybeans at the Clay Co. site 
were mechanically harvested by taking the center two rows of the plot. All 
yields were adjusted to similar moisture ( corn · 15% and soybeans · 13%) . 
Results and 01scuss1on 
The residual influence of the lime sludge on soil pH 1s shown 1n 
Table 5. The initial pH levels (0·6• sample) at these sites were s . s ,  5 . 7, 
5 . 4  and 5 .7  for the sites, respectively. The analysis shows that the 
present soil pH of the check treatment is similar to the initial pH. In 
addition, the added lime has continued to maintain soil pH at a level 
similar to the fall of 1989. The results also show the stratification 
effect of tillage on 1 1me incorporation. The pH values decrease as depth 
becomes greater with the lime treatment. At the 6· 9• depth, virtually no 
i nfl uence of the lime treatment 1s seen when compared to the check soil. 
Thi s i nfluence is particularly striking at the Moody 2 site where tillage 
was apparently shallower than at the other sites. 
Table 5. Influence of Lime Sludge Application on So11 pH at Three 
Depths and Four Locations, Fall 1991. 
· ·Brookings- · · · ·Moody l · · ·  · · ·Moody 2· ·· ·· · · ·Clay-· · ·  
- - · · · · · - - · · · · · - -- · · · · · · · - -Treatment- -· · ·· · · · · · · · ·· ········ · · ·  
Depth No Lime Lime No Lime Lime No Lime Lime No Lime Lime 
5.8 
5.6 
5.7 
7.2 
6.7 
5.8 
6.0 
5.8 
5.9 
7.8 
6.6 
5.8 
5.6 
5 .4 
5.6 
7.6 
5. 8 
5 . 5 
6.0 
5 . 8  
6. 3 
1.0 
6. 4 
6. 2 
There was no significant (0.05 level) yield response due to added 
lime sludge at any of the study sites in 1991 ( Table 6) . There was a trend 
for i ncreased yield due to added lime at the Clay site in 1989 and 1990. 
There was no such trend 1n 1991. This site did have droughth stress as 
noted by the relatively lower yields. 
The plant tissue analysis results for the 1990 crops at these sites 
are shown in Table 7. Results show no difference for any of the measured 
nutrients due to lime treatment at three of the sites. There was a 
significant decrease in manganese, zinc and copper levels in the wheat 
plant due to added lime at the Mool site in 1990. This result is not 
surprising in that micronutr1ents become less available to plant roots with 
an i ncrease 1n soil pH. The 0· 3 1nch pH at this site was 7. 8 this past 
fall ( Table 5 ) .  
36 
Table 6. Influence of Applied Lime Sludge on Crop Yield. 1991. 
Brk 
Moody 1 
Moody 2 
Clay 
crqp 
Corn 
Soybean 
Soybean 
Soybean 
-·Treatment-· 
i, ll n. U me 
· ·-bu/acre-·· 
85 
57 
40 
30 
92 
56 
40 
29 
Significance of 
f Jest 
N.S. 
N.S. 
N.S. 
N.S. 
Coefficient 
or va,,:1etton 
% 
9.6 
3. 4 
3. 7 
5.4 
N.S. = non-significant at the 0.10 level. 
Table 7. Influence of Lime Sludge Application on Plant Nutrients 
from Four Sites , 1990. 
Site Crop 
Brk 
Brk 
Mool 
Mool 
Moo2 
Moo2 
SE 
SE 
c, 
c 
w 
w 
s 
s 
c 
c 
Lime 
+ 
+ 
+ 
+ 
Element 
Ca Hg s Hn Zn 
� - · ------- ·----- % ·······--······ ppm 
Cu 
2.01 0.23 1.74 0.52 0.25 0.21 60.5 20.3 6 
2.01 0.22 1.80 0.51 0.25 0.21 68.8 21.0 8 
2.35 0.25 2.04 0.33 0.16 0.23 34.8 18.3 4 
2.48 0.25 2.09 0.31 0.14 0.24 42.5 23.0 5 * * 
5.37 0.40 1.72 1.08 0.48 0.37 78.3 32.7 13 
4.64 0.40 1.74 0.96 0.43 0.31 94.0 36.3 13 
2.61 0.21 1.67 0.49 0.36 0.22 80.8 23.5 10 
2.43 0.20 1.71 0.46 0.39 0.22 88.0 20.3 10 
1C = c:cm, (1:11 l eat]. = w1ntu vhea't (wnole plant at httci.t1h19) , :S = 
soybean (top trifoliate). 
*Indicates the difference between treatments was significant at the 0.10 
level. 
There was no difference in nitrogen levels of the corn ear leaf due to 
liming at the Brk site in 1990. Lest year ' s  yield data at the Brk site 
indicated a large yield increase (although not significant) for the liming 
treatment. Visual difference also indicated greener plants in some of the 
replicates. Although, two of the repl1cates here had higher N levels with 
added lime. two had lower levels ; therefore, differences were non­
sign1 ficant. 
Summary A four year study to determine the influence of applied 1 1 me sludge 
on crop yields and on soil pH was initiated on four sites in eastern South 
Dakota. This is the third year of the study. After twelve site years of 
data, no significant yield responses have been seen to added 1i•e. Plant 
analysis data from seven site years of data have indicated only slight 
decreases in micronutrient levels for one site year. Soil pH values after 
the third year indicate that the applied li•e •ater1al still had an 
influence on soil reaction. 
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H.J. Woodard, D.R. Sorensen and O.A. Claypool 
Plant Science 91-11 
Introduction 
From 1964 ·1967, P fertilizer was applied to research plots at the Southeast farM 
on block no. 33,  at annual rates of 10, 20, 40 and 80 lbs P20�/A. This provided 
cumulative P
2
0
5 
application rates of 40, 80, 160 and 320 lbs/A of P
2
0
5
• A check 
plot was also established for comparison, and all treatments were replicated in 
a randomi zed complete block design four times. The ferti lizer P and any other 
fertilizer which was necessary to meet established yield goals, was applied as 
a broadcast treatment and i ncorporated by mold-board plow. Corn and alfalfa had 
been planted i n  the early years with some soybeans and sorghu• in a flat-land 
tillage system wi thout irrigation. From 1983· 1989, only corn was planted and 
the plots were moldboard plowed and ch1 sled each fall. In 1990, a ridge-till 
system was establi shed on the plots. The intention of making this change was to 
provide meaningful research data which would answer ferti lity related questions 
regarding this tillage system. This is appropriate since increasingly greater 
acreages of land now in corn-soybean rotations in the southeast part of the state 
are in ridge-till systems. 
Methods : Corn (Dekalb 535) was planted 1n a ridge-till system in 30• rows at 
(22,100 s/acre) on April 24. The dimensions of each treatment plot were 20' x 
80. ' Lasso + Bladex was also applied pre-emerge. The rows were ridged at lay-by 
to provide additional weed control. Early shoot samples were harvested from each 
treatment plot at the 6th-leaf stage (V6) on June 7. The corn leaf adjacent to 
the emerging ear was also sampled from each treatment plot at s ilk ing time. The 
plant tissue samples were dried at 160°F ,  weighed and ground for plant analysis. 
Grain harvest occurred on September 4th with a three row combine. Grain moi sture 
averaged about 18% at harvest ti me. 
Results and Di scussion:  The early shoot dry matter yields show significant 
di fferences i n  their response to the P application rates (Table 1). The highest 
dry matter yields were harvested from plots in which the highest P fertilizer 
rates were applied. The lowest dry matter yields were harvested from the o and 
40 lb/A cumulative P205 rates. There is a significant residual effect on early 
corn shoot dry matter at the higher P rates of 80 lbs P
2
05/ A and greater. 
However, there is no further di scrimination of the different P rates on early 
shoot dry matter yi elds. 
The highest mean grain yields were observed in the plots in which the highest 
cumulati ve P rates of 320 and 160 lbs P 05/A were applied. However . these higher 
yi elds were not significantly different then the y1elds in the other treatments. 
The trend however i s  cl ear, that the highest yields were in the highest 
cumulati ve P rates and the lowest yields were in the plots in which the lower 
cumulati ve rates were applied. 
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Table 1 .  The response o f  •ean early corn shoot dry matter (20 plants at 
the V6 stage) in  corn to various P fertilizer rates applied 1964·1967 
Ranked Mean Cumulative 
Dry Matter P 205 F' er t 11 i z er 
Shoot Weight Application Rate 
··g/20 plants·· ---·-lbs/A·-· 
106.5 a 320 
99. 5 a 80 
96 .3  a 160 
81 . 5  b 0 
80.2 b 40 
Mean shoot dry matter weights with the same Ouncan •s  mean comparison test letter 
of significance are not signi ficantly di fferent at the alpha = .05 significance 
level. 
It is  interesting that both the highest early shoot dry matter and grain yields 
were observed in  those plots in  which the hig�l!$1. cumulative P205 rate of 320 
lbs/A was applied. This of course is not the level of P which was available to 
the corn in 1991. but the effect of this high rate and some of the differences 
between other treatments can still be seen after 24 years. In addition. the 
lowest early dry matter and grain yield was harvested in the check plots. In the 
most favorable environmental condi t1ons for corn production. a relationship  
between early shoot dry matter and grain yields might be expected. However, in 
dryland conditions in  South Dakota, dryer conditions are usually observed in  mid· 
July through August during the grain filling period. This was also the situation 
1 n  1991. This reduced the yield potential tremendously and minimized the effect 
which the more favorable nutrient environment might have provided under more 
favorable grain-filling conditions. 
Table 2. The response of mean grain  yield in  corn to various P fertilizer rates 
applied 1964-1967. 
Cumulative 
Ranked Mean P
2
0
5 
Fertilizer 
Grain Yield Aoolication Rate 
· · ·····bu/A····---- • - - - - - - 1 bs I A ------
92.1 a 320 
89.7 a 160 
87.3 a 40 
82.1 a 80 
79 . 6  a 0 
Mean grain yields with the same Duncan •s  mean comparison test 
letter of significance are not significantly different at the 
alpha = .05 significance level. 
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Introduction 
Reports of plant growth responses to a small level of fertilizer application near 
the seed at planting time have been well established in the north central U.S. 
Striking growth responses during times of unfavorable growing conditions such as 
a cold wet spring seem to be especially common. The current starter fertilizer 
study as a ' pop·up ' app11catton was established in 1988 as part of a larger 
state-wide study to examine those climatic and edaphic condi tions under which an 
early growth response might be expected. In past years this study also included 
a 2 "  x 2 "  placement, but this was removed from the current study. 
Methods : The plot area 1 n block 22 was sampled in 1988 and p 1 ot areas were 
categorized as having ei ther a low, medium or high soil test status for Bray P·l 
extractable P. This soil P status continued to be part of the current study in 
1991 Ri dges were formed and maintained in  the plots since 1988. A 22-25 lbs/A 
P205 application was placed as a 'pop-up ' application or in a 2 11 x 2N placement 
near the seed from 1988·1989. Starting in 1990, only the 'pop-up' application 
method was continued. In 1991, the 'pop-up' P ferti lizer was applied as a 10·34-
0 ,  at a rate of 22 lbs/A of P205 and dribbled into the seed planting slot before 
it was closed by the packer wheels. It was applied into plots which has not 
received the starter treatment before. This would be considered as a 1 year 
treatment. In addition, there were other treatment plots in which starter P was 
applied for three years beginning in 1988 and plots in which no starter P was 
applied. Th is  would be considered as a 3 year treatment. Starter P was not 
applied to these 3 year treatment plots in  1991, but only to those plots which 
had never received a starter treatment. 
Soil was sampled at the 0· 6N depth by a sampler which had dimensions of 6• deep, 
3 "  wide and 12" long. The sampler was placed perpendicular to the ridges in  the 
row and inserted with foot pressure. The 6-12• and 12·24" depths were sampled 
with a hand probe. The soil was dried, ground and analyzed for organic matter, 
pH , N03 ·N ,  P and K. 
The corn hybrid Pioneer 3475 was planted into ridges of 30" centers with a White 
5700 planter on May 7 at a planting population of 24 , 100 seeds/A. Herbicide 
(lasso) was applied in a band at planting. Ridges were re-formed at lay-by for 
additional weed control. Corn shoots were sampled at early growth at the 6th 
leaf stage (V6 ) .  12th le;f stage (Vl2), at tasselling (R2) and leaf tissue was 
sampled at silk emergence. The plant tissue was dried, weighed, ground and 
analyzed for nutrients. Crain yield was harvested on October 5 by hand. 
The soybean variety Corsoy 79 was planted into ridges of 30• centers with a 
(Name) planter on May 21 with a planting population of 53 #/A. The most mature 
upper tri foliate leaf was sampled from randomized plants at early bloom. Grain 
was harvested with a small plot co�bine on October 10. 
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Results and 01scuss1on: There were no responses of soybean early dry matter and 
grai n yields to starter P applicati ons in any ot the soil test P status levels 
(Table l and Table 2) . It is also clear that the grai n yi elds are l ower than an 
average soybean yield in South Dakota under good growing conditions. Three 
factors •ay be responsible for this. In early June. slight to moderate herbicide 
damage was observed with1n the plots. This no doubt had an effect on the growth 
and subsequent dry matter yields of the plants. In addition. the plants seemed 
to have some root pruning damage due to a lay-by cultivation to control weeds and 
re-form the ridges. Later in the growing season. dryer conditions were observed 
in July and August which no doubt lowered the yield potential si gnificantly. 
Table 1. The response of mean soybean shoot dry •atter ( early bloo• stage) to 
number of years of starter applications within a soil test P status. 
Significance 
Starter P Bray P· l Extractable P So11 Test Status Level for 
Applications Low Medium High Soil P Status 
Years--· 
None 
1991 
1988 -90 
-----··· ---- g/10 plants --·-------
16. 7 a 14.4 a 16.8 � 
18 .4 19. 2 a 18. 3 
16. 2 � 16. 7 a 19 . 1 ll 
. • g • .  
4. 3 
7 . 2  
5.4 
Mean early dry matter yields with the same Ouncan• s mean comparison test letter of 
significance are not significantly different at the alpha = . 05 significance level 
within a particular soil test P status. 
Mean early dry matter yields which are compared among extractable P soil test status 
within the same starter P application status are significantly different at the 
alpha = . 05 level of significance if their mean differences exceed the Ouncan• s 
significance level for soil P status. 
Mean grain yields which are compared among extractable P soil test status within the 
same starter P application status are significantly different at the alpha = .05 
level of significance if their mean differences exceed the Ouncan• s significance 
level for soil P status. 
Corn shoot dry matter responses were observed for both application timeframes in the 
V6, Vl2 and R2 stages of growth and among plots in any so11 test P status (Tables 
3. 4 and 5} .  The response of the shoot dry matter at the V6 stage was especially 
notable since the residual P application (1988-1990) was significantly higher than 
the check or the 1991 treatment. However. this effect does not carry through to 
later stages of growth. The dry matter for the 1991 treatment was significantly 
greater than the check or the residual P application at any level of soil test P 
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status. The high level of European corn borer activity was observed between the V6 
and V12 stage of growth. It is possible that the more vigorous early growth of 
plants growing in the plots in the residual P treatment were the hosts of choice. 
thus lowering the yield potential of these treatments. 
Table 2. The response of mean soybean grain yields {13.5% moisture) to number of 
years of starter appl ications within a soi l  test P status. 
Significance 
Starter P Bray P·l Extractable P Soil Test Status Level for 
Appli cations Low Medium High Soil P Status 
Years- - · · · · · · · · · · - · · · � ·  tJu/ ti .. . . . . . . . . . . . . ..  · ·  bu 
None 16 . 2  a 17.7 i 17 . 5  .a 2. 3 
1991 16 .6  a 17 . 6  i 17 . 0  � 3.0 
1988 - 90 15.7 a 18 . 0  .a 17 . 8  .a 3.6 
Mean grain yields with the same Duncan 's  mean comparison test letter of significance 
are not significantly  di fferent at the alpha = . 05 significance level within a 
particular soil test P status . 
Table 3 .  The response of mean corn shoot dry matter (V6 stage) to number of years 
of starter applications within a soil test P status . 
Significance 
Starter P Bray P-1 Extractable  P Soi l  Test Status Level for 
Applicati ons Low Medium High Soil P Status 
Years- - - . . . .. . . . . . . .  g/8 plants - · - - - · - - · - - - - • •  g • •  
None 31 .3  a 34.8 a 34. 9 a 5. 2 
1991 54 . 3  b 64.3 b 60 . 0  b 7 . 2  
1988 - 90 59.2 b 60. 8  b 67 . 7 t 11.6 
Hean shoot dry matter yields with the same Duncan 's  mean comparison test letter of 
significance are not significantly different at the alpha = . 05 significance level 
within a particular soi l test P status. 
Mean dry matter yields which are compared among extractable P soil test status 
within the same starter P appl ication status are significantly different at the 
alpha = . 05 level of significance if their mean differences exceed the Duncan 's 
s i gni ficance level for soi l P status. 
Mean dry matter yi elds which are compared among extractable P soil test status 
within the same starter P appl ication status are significantly different at the 
alpha = . 05 level of significance 1f their mean differences exceed the Ouncan •s 
significance level for soil P status. 
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Table 4 .  The response of mean corn shoot dry matter (V12 stage) to number of years 
of starter applications withi n a soil test P status . 
Significance 
Starter P Bray P- 1 Extractable P Soi l  Test Status Level for 
Appli cations Low Medium High Soil P Status 
Years · · ·  . . . .. . . . . . . . .  g/8 plants - - - a • • • • • •• • •  - · g . .  
None 519 . 3  a 520 . 0  a 525. 8 a 79 .6  
1991 634 . 6  b 644 . 1  b 671. 5 b 128 . 5  
1988-90 485.5 a 515. 2 a 523.8 I 84.6 
Mean shoot dry matter yields with the same Ouncan •s  mean comparison test letter or 
significance are not significantly di fferent at the alpha = . 05 significance level 
with in  a particular soil test P status. 
Table 5 .  The response of mean corn shoot dry matter (at silk emergence, R2 stage) 
to number of years of starter applications within a soil test P status. 
Signifi cance 
Starter P Bray P ·l  Extractable P Soil Test Status Level for 
Applicati ons Low Medium High Soi l  P Status 
Years · · - _ _ _ _ _  .. _ _ _  "'!l!C _ _  g/8 plants - · - - - - - - ·---- · g . - -
None 2894 a 2919 a 2965 a 782 
1991 4213 b 4319 b 4540 b 851 
1988 -90 2552 a 2843 a 2665 b 671 
Hear, ar} Ntt'!t y ie-lds wh.n � .s.ant?" Dunc:sn's lllean eGCJ:J Mson test letter of 
s i gnificance are not significantly di fferent at the alpha � . 05 significance level 
w ithin a particular soil test P status. 
Mean dry matter yi elds which are compared among extractable P soil test status 
w ithin the same starter P application status are s ignificantly different at the 
alpha = .05 level of signifi cance if  their mean di fferences exceed the Duncan 's 
significance level for soil P status. 
Corn gra in  yi eld was generally not affected by either the 1991 starter P 
application or the resi dual P applications (1988·1990} (Table 6). However. the 
grain yield was lower than the check treatment for the residual P appl i cations 
in plots w i th the high soil test P status . The effect of lower dry matter in the 
residual P treatments compared to the check or the 1991 treatment (Tables 3 ,  4 
and 5) carried through to the grain yield. Whatever the cause of lowering dry 
matter yi elds in  the early growth stages, lowered the grain yield potenti al .  
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Table 6. The response of mean corn grain yi elds (15% moisture) to nu•ber or years 
of starter applications w1th1n a soi l test P status. 
Starter P 
Applications 
Years-· -
None 
1991 
1988-90 
S1gn1t1cance 
Bray P-1 Extractable P Soil Test Status Level tor Low Med1u1 High Sot1 P Status 
5 7 .6 a 61. 0  a 
62.5 a 60.S a 
57.9 a 61.4 a 
65.2 b 
65.4 b 
55 .2 A 
Dl,I & a 
7 . 3  
19.4 
6.9 
Mean grain yields with the same Duncan' s mean co•par1son test letter ot s1gnit1cance 
are not significantly different at the alpha • • OS si gnifi cance l evel w1th1n a 
particular soi l test P status. 
ttaan r tn y r n  d., ich UE comp.al":ui i,ng l!Xtr-aet-atil e: ::i se-t 1 i;.est atatlll� rr,1thJ n t1m 
... e1111 L r i, tJDl L,a ,r ... u5 an= �1.!f"lf9cal"lt1y dH'f'ercnt t the aiJJha .as 
level of significance if their mean differences exceed the Duncan' s  signifi cance 
level for soil P status. 
i n  � �ra 1 \  r i n  y e lds Tsale 6) ert O-•!f tnan tne yiv1r:1.B -ro� an  ver4ge y�ar 
1 �ou t- r I n l r � =ri.d 111 1 dd1e plant ;ro-.t.h •as 1\gnrt1us. but l n-1Hh!quate 
rainfall during the gra1 n filling peri od l owered the yield potential. 
There were some trends of increasing pl ant tissue dry •atter as the soil test P 
status increased from low to med1u• withi n starter P app11cat1on years i n  any growth 
stage. However , these trends were genera 1 1  y not s 1 gn 1 r1 cant. Dry ••tter 
differences seemed to depend more on the status of the startrr P appli cati on than 
soil P levels established in 1988. 
44 
S . E . fARM 
REPORT 
USE OF A RYE COVERCROP TO CONTROL WEEDS IN SOYBEAN 
F.A. Einhe1lig 1 , A. Boe, and 0. Sorensen 
Plant Science 91-13 
Introduction 
Weeds continue to be high priority problems in agriculture. Lack of 
herbicide efficacy in traditional management approaches, economic 
pressures, and environmental concerns indicate that new approaches to weed 
control should be sought . One approach is to capitalize on crops that 
produce and release inhibitory compounds (allelopathic chemicals).  
Winter rye (Secale cereale L . )  is a traditional grain and forage crop that 
has also proven valuable in a variety of cropping systems because it limits 
erosion, �nhances water penetration, and suppresses weed growth. The aim 
of this investigation was to determine the feasibility of using a fall­
planted rye crop to control weeds in a subsequent soybean (Glycine max (L.) 
Herr.) planting. 
Methods 
The study was located on the Southeast Agricultural Exp. Farm near 
Beresford, SO. The soil 1s an Egan silty clay loam. Winter rye was drill· 
planted at normal planting rates (55 kg/ha) on the entire study site in 
September, 1990. The subsequent spring test-plot design was a randomized 
complete block with four replications and five treatments. Test plots were 
9 m x 30 m. With the except;on of an April 5 tillage of rye treatment, 
all rye treatment operations were on June 3, 1991. Rye was in  the soft 
dough stage at this time. Treatments were: (1) till rye in April, plant 
soybean in June (Ti 1 1  April/Plant June) ; (2) Roundup applied to rye before 
planting soybean (Roundup June/Plant June ) ;  (3) till rye immediately 
before planting soybean (Till June/Plant June ) ;  (4) cut and remove rye 
immediately before planting soybean (Hay June/Plant June) and (5) soybean 
planted into living rye (Check). Tillage was by tandem disk with a tine· 
tooth harrow attachment, and forage harvest employed a swather followed by 
a forage chopper. Forage cutting left a 25-cm rye stubble. All plots were 
planted with 'Hardin' soybean (18·cm rows; 55 kg/ha) on June 3 using a John 
Deere 752 no-till drill. 
Prior to the June 3 rye treatments and planting of soybean, rye forage and 
grain yields were estimated by sampling two, randomly a11ocated subplots in 
each experimental unit. Rye was clipped from subplots 2 rows wide by 1 m 
length. Above ground weed biomass was determined July 26, 1991. Five 
randomly determined, 0.5 m2 quadrats were clipped from each plot, weed 
biomass was separated into grass and broadleaf components, and oven-dried 
weights were obtained after 48 hr. Soybean were combine-
harvested for grain yield on September 20, 1991. 
1University of South Dakota, Vermillion, so. 
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Results and Discussion 
The rye forage and grain yield were substantial (Table l ) .  The 
li vestock feed value of the forage removed 1n the Hay June/Plant June 
treatment should be a posi tive factor in such a rye-soybean cropping 
system. 
Table 1. Rye forage and grain yields June 3 .  1991 from a 
rye-soybean sequence cropping system at Beresford. SD. 
Vari able 
Forage Y ield  
Grain Yield 
Mean Range Std. Deviation 
·····--··--·---kg/ha------------------
6971 
2929 
5578 · 8720 
2763 - 3061 
935 
266 
The most common weeds across treatments were redroot pigweed (Amaranthus 
retroflexus L.), Pennsylvani a  smartweed (Polygonum pensylvanicu� L.) . 
foxtail { Setaria spp.) ,  cocklebur ( Xanthium stromarium) and com•on 
lambsquarters (Chenopodium album L.). The highest weed biomass was found 
i n  the treatment where rye was tilled a month before planting soybean. 
This treatment had six to 12 times the weed biomass of other treatments 
(Table 2). Other treatments had a minimum of weeds and there was no 
si gnifi cant di fference among these treatments. No weeds were encountered 
i n  60% of the quadrats sampled in  Roundup June/Plant June plots, 55% of 
Ti l l  June/P1ant June, and 15% each for quadrats in the Hay June/Plant June 
and Check plots. 
Soybean grain yields from the rye-soybean sequence were highest in the 
Roundup treatment, followed closely by April and June Tillage treat•ents 
(Table 3). These three treatments yielded 67-90% more than the Hay 
June/Plant June and Check plots. Both of the latter had actively growing 
rye throughout the early portion of the soybean season. The hayed plots 
had extensive regrowth of rye after clipping in June. Apparently the 
presence of growing rye 1s detrimental to soybean production. This 
probably results from a combination of competitive factors and release of 
i nhibi tors from rye. 
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Table 2 .  Weediness1 1n rye-soybean sequence cropping syste� at 
Beresford, SD on July 26, 1991. 
Weed Biomass 
T reatment Grass Broadleaf Total 
. . . . . . . . . . . g/0.5 m2 . . . . . . . . . . . . . .  
T i  1 1  April/Plant June 2.68 a 9 .92 a 12.60 a 
T i  1 1  June/Plant June 0 . 14 b 1.12 b 1.25 b 
Hay June/Plant June 0 . 05 b 1.92 b 2. 00 b 
Roundup June/Plant June 0 . 00 b 1 . 03 b 1.03 b 
Check (Plant into Rye) 0 .04 b 0.93 b 0.97 b 
Values (N=20) in  a column not followed by the same letter are 
significantly different. P < 0 . 05 ,  ANOVA with Duncan 's  
multiple-range test. 
Table 3. Soybean grain yields from a rye-soybean sequence 
cropping system at Beresford, so i n  1991. 
Treatment 
T i l l  April/Plant June 
Till June/plant June 
Hay June/Plant June 
Roundup June/Plant June 
Check (Plant into Rye) 
LSO (0.05) 
Conclusions 
Grain Yield 
kg/ha 
1690 
1519 
911 
1711 
900 
193 
The data show a rye cover crop can reduce weed growth if  1t is  
maintained until immediately prior to planting of soybean . Unfortunately, 
this study lacked a non - rye treatment which is a necessity to properly 
evaluate the effects of the rye on soybean yield. 
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The preliminary herbicide screening test is a cooperative effort with the oat 
project and the extension weed staff to screen established varieties and 
promising lines for herbicide injury. Recommended and doubled rates are 
applied to four varieties or lines at the 3-4 leaf stage. 
These data show MCPA amine, Bronate, and the low rate of MCPA+dicamba caused 
the least injury; however, this may change with the variety, location, year, 
or stage of plant development. Generally, MCPA amine caused the least amount 
of 1 njury. Other data has shown pl ants are more sensitive to Bronate and 
D1camba applied in the 6 · 7  leaf stage. 
�· · · -· · * · ·· · · · · · · · · · · · · · · · · · · · � · · · · · · · · ·  . . . . . .  - - - - - - - -
VLD % OF' CHECK 3 LOCATION 
HERBICIDE TREATMENT SOUTHEAST .. - - - · - - .. - - - - · ·  AVG 
. . . . . . . . . . . . . . . . . . . .  ... .. .. ... ... ...  -------SOUTH 3 LOC - - � - - . .  
herbicide rate YIELD TWT EAST AVG YIELD TWT 
(ai/a) (bu/a} {lb/b) % % (bu/a) { l b/b)  
- · - - - - - --- - - - - - - - - - - -- - - - - - - - - - - � - - - - - - - - - - - - - - - - - -
CHECK 82.9 30.4 100 100 83 . 1  31. 7 
MCPA AM. .5 84 . 1  30.7 101 101 84.0 32.1 
MCPA AM. 1.0 83 . 8  30.4 101 101 83 . 9  32 . 2  
2 , 4·0 AM. . 5  73.6# 30.l 89 94 77 . 9  32.0 
2 ,4 · 0  AM. 1.0 56.6* 29.6 68 8 1  66.9 31.3 
BRONATE .75 02.3 30.4 99 100 83.0 31 . 5  
BRONATE 1.5 83 . 8  30.4 101 101 83 . 9  31. 9 
OICAMBA+MCPA AM.125+.25 82.4 29.6 99 100 83.3 31.2 
DICAMBA+MCPA AM.25+.5 74.0# 28.9* 89 95 78 . 6  30 . 8  
-�---... � 
*LSD.OS 10.2 1 .  4 
#LSD.10 8.4 
All comparisons are made with the check. 
Herbicidal injury varies with environmental conditi ons, therefore, several 
location-years are needed to show overall effects and interactions with 
variety, herbicide, and environment. 
The uni form early nursery has 33 l; nes. which are being considered for 
increase, from several locations in  the United States. The breeding nurseries 
consist of lines selected for this  area. A total of 964 yield plots were 
tested overall. Eleven lines from the 1990 F6 advanced lines were tested in 
the Tri-state Nursery, which consists of 10 locations in South Dakota, North 
Dakota, and Minnesota. These lines we re al so pu r i f i ed and increased in 
preparation for possible release. 
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ba'ta 1rn1m- a f'a1:'t.ori11 de-s1gn 1:AJ)!-rf emtt oat variety x nitrogen rate x stage 
or deiit!lopment� sha.iiltd no s1gn1f'ie&tlt differences 1n yield across varieties 
t rrtspec:the or u,:e rate ot sta:g_-e (ti l l ering and flag 1eat emergence) ot 
ni trogen appHa:ation� Test etghl was s1gn1 ficant tor a rate by t1111ng 
tnt1rac'Uon. Te.st& wetgnts ve, nt9.n1�st tor the check and low rate ot 40 
lb:s/atra ar nt trogsn appl1ed at ttller1ng . Nullber or ti l lers significantly 
lnc:rre-asef ,tth tn-e app-l 1c-5t10Jl or S:O 1 osfoCfl! ar rr1trCQim .applieill at 
lf1 1 r!tfing. trarvest -imtex 11as ru:it a1"f1:1:-tcd t,y e1 ther r-aL"' or t.l 11 _g or 
nitrogen. This the second year for this experiment at this l ocation; 1t be1ng 
conducted at another location as wel l .  
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A study exam,n,ng the effects of seed quality, planting date and 
fungicide seed treatment on stand establishment and yield in soybeans was 
conducted at the Southeast Research Farm during 1991. Two lots of Elgin 87 
soybeans, designated poor seed (low germination) and good seed (high 
germination), were used a1ong with two planting dates, early (5/14/91) and 
late (6/3/91). Six fungicide seed treatments were tested in  the study: 
1} untreated check, 2) Apron Flowable (metalaxyl}, 1.5 fl oz/cwt, 3) Rival 
Flowable (captan + PCNB + thiabendazole),  4 fl oz/cwt, 4)  Vitavax 200 
Flowable (carboxin + thiram), 4 fl oz/cwt, 5) RTU · PCNB (PCNB), 4.5 fl 
oz/cwt (flowable), and 6) Apron-Terraclor (metalaxyl + PCNB), 4 oz/bu 
(dust). 
Plots were planted in an area previously cropped to soybeans in 1990. 
Individual plots consisted of six rows approximately 55 ft long with 30 1n 
between rows. Buffer rows were used on the outside of the plot area and 
between blocks. The 24 treatments (seed quality x planting date x 
fungicide seed treatment) were arranged in a randomized complete block 
design with four replications. 
Stand counts from the early planting date were taken on 6/12/91 and 
for the late planting on 6/26/91. Plots were harvested on 9/26/91 and 
yields converted to 13% moi sture. 
Heavy rains after the early planting resulted in soil crusting wh1ch 
reduced emergence. This problem was less apparent with the late planting 
date. Nightshade growth was heavy in some of the early planted plots, 
particularly with the poor seed, which made moisture determinations 
impossible at harvest. As a result, yield data for the poor seed·ear1y 
planting plots were not analyzed due to insufficient replication. 
Data from the study are summarized in Table 1. Plant count data were 
analyzed among all 24 treatments. Yields from the late planting were 
analyzed as a group (12 treatments) and were not compared to the early 
planting. Yields from the early planting-good seed were analyzed as a 
group (6 treatments) and not compared to other yields. 
Planting date had an obvious effect on plant count, with 
significantly higher values at the late date for both seed sources. 
Although not analyzed, early planting date yields for the poor seed were 
numerically lower than for the late planting. Planting date did not appear 
to have a significant effect on yield within the good seed treatments. 
Plant counts for the good seed were consistently higher than for the 
poor seed as might be expected. However, yields were basically similar 
between the two seed sources at the late planting. As mentioned, yields 
were apparently lower for the poor seed at the early planting. 
Fungicide seed treatments had varying effects in  this study, with a 
few individual treatments showing significant increases in yield or plant 
count for a given seed source or planting date. Data from the late 
50 
planting-go od seed indicates a general trend for 1 ncreased p1 ant counts and 
yield by all fungicide seed treatments. Overall in th1s study. effects of 
the fungicide seed treatments were likely masked by the larger effects of 
planting date (or influenced by weather) and seed qual ity. 
Table 1 .  Soybean fung1cide seed treatment study : Plant counts and plot 
yields. 
Early Planting Late Planting 
Treatments 
Good Seed 
Untreated 
Apron 
Rival 
Vitavax 200 
RTU· PCNB 
Apron· 
Terraclor 
LSD re, 
Poor Seed 
Untreated 
Apron 
Rival 
Vitavax 200 
RTU-PCNB 
Apron­
Terraclor 
Yield8 Plant 
Countsb 
21 .2  BC 13. 9 CD 
2 1 . 0  8 13.8 co 
28.1 A 11 . 5  DE 
22 .2  8 13.4 co 
24 .4  AB 13.1 CD 
21.1 8 11.8 OE 
s . a
d 3 .4e 
19 .0  7 . 9  FGH 
19.8 3.8 H 
17.3 8 . 1  FG 
13.4 7.0 GH 
8 . 1  5 . 4  H 
16 . 1  5 . 6  H 
Yield Plant 
Counts 
26.9 e 15 . 5  BC 
29.5 AB 20 . 1  A 
29. 4  AB 18 .8  AB 
29. 8  AB 20 . 1  A 
29. 7 AB 18.7 AB 
28. 8  AB 18 . 5  AB 
3.91 3.4 
32. 3 A 11.8 OE 
21 .1  AB 10.0  OEFG 
29.3 AB 9 . 0  EFG 
28.4 B 9.8 OEfG 
30. 4  AB 12 .6  co 
29. 4  AB 11 . 1  DEF 
LSD Mi NA9 3 . 4  3 . 9  3 . 4  
�1 eld convcr tell t.o bul:A at ut- sture 
bplant counts 1n plant�/ w 
�L1tter3 refer to di rr�ren� betw�en means within col umns 
i!L'S't> V"ah.te ealoulated using gc:,Od red - early planting means only 
•LSn v 1ue � 1cu1;ll!.d usfng a1 1 24 treatment c o�binations 
'rl.51D 'lalue �leu1ate:.cl using mHn:!. l'rom both good seed and poor seed at late planting 
9LSD value for early planting · poor seed not calculated due to 
insufficient replication 
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INTRODUCTION 
Soybean varieties nor ma 1 1  y grown in South Oakota inc 1 ude those 1 nmatu r it y 
groups 0, I, and II. The earlier maturing varieties within these groups are 
grown in the more northern regions of the state. As we advance to the south, 
later maturing varieties can be grown. Unpred1ctable environmental conditions 
may delay planting and force growers to select maturity groups which are not 
adapted to their region. The tendency is towards earlier maturing varieties 
that will mature within the time remaining in the growing season. 
A study was established during the 1991 growing season to accumulate data over 
a number of years to assist growers in these decisions. The data from the 
first year are presented in this report. 
METHODS : Two varieties each of maturity groups 00, o, and I were grown at the 
South Dakota State University agronomy farm at Aurora in a factorial 
arrangement with three planting dates and three plant populations. The 
earliest planting date, May 16 was chosen based on appropriate moisture 
conditions for planting. Additional plantings were made on May 30 and June 17. 
Seeding rates used were 125, 000, 150, 000, and 175,000 plants per acre. 
Four-row plots were used with 30-inch row spacing. Plots were planted 20 feet 
long and were trimmed back to 15 feet at maturity to eliminate end-of-row 
effects. To eliminate border· row effects, only the middle two rows were 
harvested. Stand counts were taken to determine actual number of plants per 
acre. Height of the lowest pod from the soil surface was measured for each 
variety. Data were recorded for pl ant height, maturity, lodging, quality, 
and seed size. There were no significant observations for lodging and 
quality , therefore these characters will be ignored in the following 
discussions. Due to the early frost maturity data were obtained only for the 
first two planting dates. 
RESULTS : When combined over plant populations and planting dates the group 
O varieties were not significantly different in yield from the group I 
varieties, but both groups yielded significantly higher than the group 00 
(Table 1). Group I varieties were taller than group o and 00. Sibley set pods 
significantl y  higher up on the plant than all other varieties, but generally 
there were no clear separations among maturity groups for lowest pod height 
(Table 1). Planting dates did not affect the ranking of the varieties 
significantly. In other words, the same varieties ranked at the top 
regardless of the planting date. The varieties within each maturity group 
maintained the same ranking regardless of the plant population. There were 
significant differences among the varieties, among plant populations, and 
among maturity groups for yield, plant height, and lowest pod height. The 
high plant populations yielded significantly higher than the low, but were 
similar to the medium. Overall, maturity group O and I yielded about the 
52  
same. and both yielded hi gher than 00. The high plant populations produced 
pods higher up on the plants than the low populati ons, but were not 
signifi cantly di fferent from the medi um populations. The medium populations 
had si milar lowest pod heights to the low populat1ons. Simple correlations 
among the characteristi cs measured are presented i n  Table 2. These 
correlati ons i ndi cated that taller plants tended to produce pods hi gher up on 
the plants and yi elded hi gher. The hi gher yi elds may be related to the fact 
that fewer pods were left unharvested. There was a tendency for plants to 
pr educe pods higher up on the p 1 ants w i th i ncreased plant popu lat 1 ons. but 
plant populati ons di d not signi ficantly influence plant height. Seed quality 
we re somewhat poorer wi th 1 nc reased pod heights, poss i b 1 y because of mo re 
exposure to weathering. Consideri ng all varieties, the higher the plant 
population the shorter the length of time to maturity (Table 2. ) .  However, 
plant populati ons di d not signifi cantly affect the maturity of an i ndivi dual 
vari ety. Later maturi ng vari eties tended to yi eld hi gher, but had poorer seed 
quali ty. ror the earli est planti ng date maturity group I vari eties yielded 
signi fi cantly hi gher than group 00 when planted at the low population. At the 
medium and high populati ons all vari eties yi elded signi ficantly hi gher than 
the 00, except for Glenwood at the medi um populati on. At the second planting 
date there were no signifi cant di fferences among the vari eties for yi eld with 
any of the three plant populati ons. At the third planting date there were 
signi fi cant di fferences among entries for yield wi th the low and medium plant 
populati ons, but not with the high. However. there were no clear separations 
of these differences according to maturi ty groups. At all three plant 
popul ations there were signifi cant yi eld, lowest pod height, and plant 
height differences among the vari eties (Table 3 ) .  Although there were no 
clear separati ons according to maturity groups, the 00 vari eties were 
generally lower yi eldi ng. There were differences in maturity between the early 
and medium dates at the low and medium plant populations. In all three plant 
popui ations, vari eties planted at the earliest planti ng date took about five 
days longer to •ature than the latest planti ng date. There were signi ficant 
yi eld di fferences among the vari eti es at all three planting dates. but lowest 
pod height and plant height showed significant di fferences only at the medi um 
and late planti ng dates (Table 4 ) .  There were no signi ficant separati ons among 
the maturi ty groups, except that the 00 varieties were lower yi eldi ng than the 
O and I vari eties, and group I vari eties were clearly taller than o and 00. 
CONCLUSIONS: Since the above observations are based on a single year of data, 
no strong conclusi ve statements can be made but there are some i ndi cations 
that should be noti ced. 
1. Effects upon maturity groups due to planting date seemed to depend on 
length of the i nterval planting dates. For example, two weeks delay i n  
planting should not requi re drasti c shifts in the maturity group grown and may 
not requi re any changes. A one month delay may require shifting only one 
maturity group earli er. 
2. Length of time to maturi ty i s  reduced by delayed plant1 ng and i s  i mportant 
tn consi deri ng earli er vari eties. 
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3. Earlier varieties selected should be the very latest possible. Length of 
growing season was positively correl ated w1th yields. therefore, thinking 
should be geared towards maxi mi z 1 ng the growing season. Th1 s was further 
emphasized by the strong posi tive correlations among plant he1ght, matur i ty ,  
and yield. 
4 .  As we i ncreased plant populations, we increased pod height. Therefore. 
delayed planting should be accomplished by increase� plant popultions. 
Differences in lowest pod height were seen only between the high and l ow plant 
populations, indicating the large increase in plant populations •ay be needed 
to cause pod height increases . 
Table 1. Overall means of soybean varieties in maturity groups 00, o, and I 
werugeo nv�r flanltng �ote� ana populations. 
Variety Yield 
Plant 
Height 
Seed 
Weight 
Lowest Pod 
Height 
McCall 
Maple Arrow 
Glenwood 
Simpson 
Hardin 
Si bley 
Mean 
LSD 
29.6 
26.0 
35.7 
33 . 9  
33 . 7  
36 . 6  
32 .6  
3 . 2  
26.6 
28.2 
28.9 
30.0 
36. 0  
34.1 
30.6 
1.3 
15 .0  
16. 3 
16.7 
15.6 
15.6 
16 . 6  
16 . 0  
1 . 6  
Table  2 .  S 1  mpl e corre lat ions among di fferent characteri st1cs 
grown at different population densities and planting dates. 
Seed Seed Plant Pod 
Character Yield weight quality Pop. Height 
Yi eld 0.17 ·0.10 0. 24° 0 .  38° 
Seed Weight 
Quality 
Population 
Pod Height 
Plant Height 
0 . 17 
·0. 10 
0 .  24"'* 
0.38H 
0 . 5P* 
0 . 22• 
0 . 18 
0.08 
0 . 19 
0 . 22* 
o .oe 
·0.26* 
-0.21* 
0.18 
0 . 08 
0.25** 
-0 .13 
0 .08 
-0.26* 
0.25** 
0 . 31 
4. 0 
3.7 
3. 4 
3. 5 
3. 7 
4 . 4  
3.8 
0. 4 
of soybeans 
Plant 
Height 
0 . 51** 
0 . 19 
-0. 21* 
·0.13 
0.31** 
Maturity 0.42** 0.16 -0. 27* -0.31** 0 . 15 0.66** 
• • .  * Significant corre1st •on at 0.01 ml� 0.05 pr.�ll:ilUi11ty lev�ls, 
respectively. 
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Table 3. Means of selected agronomic characteristics of soybean varieties in 
111atur1 'tLir� OIJ, a. arm I wttM ;ro'lill at tnrt,� .c11rr"2r1ml e1-nt �-apu1 llllflS .  
Variety Plant Plant Seed Lowest 
Population Yield Height Size Pod Height 
Plants/a Bu/A In g/100 · -In- -
McCal l 127 ,399 28.6 26. 4  15 . 2  3 . 9  
McCall 151,335 30.0 26.9 15 . 1  3 . 9  
McCall 186,084 30 . 2  26.4 14. 7  4 . 2  
Maple Arrow 86,302 24.4 27 .6  16 . 9  3.4 
Maple Arrow 98,437 26 . 2  28.3 15 . 0  3 . 8  
Maple Arrow 144 , 127 27 . 5  26.8 16 . 9  3. 8 
Glenwood 112,684 32 .8  27.8 16 . 5  3.0 
Glenwood 140,540 35 . 5  29 . 2  16. 9  3.5 
Glenwood 164 ,334 37.9 29.6 16.7 3 . 6  
Simpson 112 , 268 32. 9  30.0 15 . 4  3. 3 
Simpson 125,410 33.4 29. 4  15 . 9  3.6 
Simpson 154,184 35 . 3  30.6 15 . 3  3.6 
Sibley 89,112 35 .0  33.2 17. 4  4 . 2  
Sibley 107 ,312 36. 2  33 . 9  16. 2  4.6 
Sibley 127,508 38.6 35 . 2  16. 1  4.5 
Hardin 97 ,808 30.0  34 . 9  15. 4  3 . 6  
Hardin 120,749 34. 4  36. 4  15. 4  3.7 
Hardin 138.063 36.6  36.6 16.0 3 .8 
Mean 30.6  30 .0  16.2 3.6 
LSD (5%) 4 . 7  2 . 4  2.7 0.7 
Hean 32 .8  30. 7  15 .8  3.8  
LSD (5%) 5.8 2.5 3.4 0.7 
Mean 34. 4  31 .2  16.0 3.9 
LSD 6.2 2 .0  2 . 7 0.6 
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Results and Discussion : Precip1tat1on received during April and May was 
above normal. and this allowed for excellent establishment of the alfalfa 
plots. Stand counts taken s ix  weeks after seeding indicated that that the 
noncoated treatment plus Apron fungicide seeded at 15 lbs/A had the highest 
count ( Table 2). The noncoated treatment seeded at 15 lbs/A had the 
second-highest stand count. while differences among the other six 
treatments were small. These same trends in treatment di fferences were 
noted on the final stand counts which were taken on October 9. It is  
interesting to note that the two treatments which had the highest initial 
and final stand counts were noncoated. Although differences were found for 
plant population. no significant differences were found among the 
treatments for the three-cut total dry matter yield (Table 2).  Despite wet 
conditions. no problems with seedling damping-off or later root-crown rot 
were observed. Disease data are therefore not included. 
Results of this study are not atypical for alfalfa seed treatment 
trials. Differences in plant population may not have a dramatic effect on 
dry matter yield production of alfalfa. This study w 1 11 be conducted again 
in 1992 and by accumulating data over two years, it 1s  hoped that some 
insight can be gained as to the effectiveness of various alfalfa seed 
treatments. 
Table 2. Initial and final stand counts and forage yields of al falfa 
established with different seed treatments. 
Stand Count Three-cut Stand Count 
Treatment (6/3/91) total yield ( 10/9/91) 
-plants/m· · ·lbs/A-- plantslft2 
Rhizo-Kote 57 8019 31 
Rhizo·Kote + Apron 55 8487 32 
RhiZO·Kote + Rovral 48 8468 27 
Rhizo-Kote + Quantum 4000 57 7795 33 
Rhizo-Kote + Apron + Rovral 47 7980 25 
Noncoated (15 lbs/A) 71 8637 45 
Noncoated (10 lbs/A) 61 8286 28 
Noncoated (15 lbs/A) + Apron 89 8654 45 
LSD (0.05) 24 NS 11  
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Two alfalfa cult1var yield experiments were conducted at the SE stati on during 
1991. These tests were conducted to determine yield performance of various 
alfalfa cu1t1vars and experimental l i nes when grown i n  SE South Dakota. 
Three harvests were obtai ned from the experiment planted 1n 1989. Average 
total OH y,ald wa� 19 TIA ano rm siqni f1cant oi fferenee:s. wore O!!t.ected among 
the 40 mtr·11tS (T,eltl 1 !  l). Av-er�g� yie.112 far th1' l' trst. harves_t was 2.10 TIA. which wa a t he M gl'Jert y r i!l d tl:l!llfflll tt,r tn r ea harvuts: t n 1991. Thi s was 
probably due to th� a�ove-·nar112l prl!Cipttat1an rece1v:ed dur1ng Apr i l and May. 
Average yi elds for the second and third harvests were 1.14 and O. 95 TIA, 
respecti vely. These yields were lower probably because of the lower amount 
of preci pi tati on received i n  June and July. It i s  i nteresti ng to note that 
the last harvest was well below nor1al, and consequentl y the alfalfa produced 
11 mited regrowth in August and September. Next year• s product 1v 1 t y wi 1l 
depend upon preci pi tation recei ved duri ng the upcomi ng wi nter and early 
spring. If adequate preci pi tation does not occur, alfalfa growth i n  the 
spri ng will be retarded, the fi rst harvest may be delayed. and yields may be 
low. Two year ave:rage yh1lrl ro,. thi e�rfmanl o.s il, . 33 TIA, w1th no 
signi fi cant �tfferenees ll!IOnQ cu1 ti va�s. Tn,s f1�din; liif3S true despi te the 
fact that there waa � yte1a d:1 rf'f:re.nal or 1.2 1/A betlil!.ert he top and bottom 
cult1vars. APJ!8rent1y ther� hi!$" b8en tmou;� e,,yff1Jnilefltsl variati on 1n thi s 
experi ment to not allow signi ficant cultivar di fferences to be detected. 
Another experi ment was seeded i n  1991 consi sti ng of 36 cult1vars. The plots 
became well establi shed because of the above normal precipi tati on recei ved 
duri ng Apri l and Hay. The plots were clipped on July 1 and August 6 for weed 
control purposes, but no yield data were taken. After the last clippi ng, 
there was not enough regrowth to warrant another harvest i n  1991. 
These results are useful i n  sel ection of alfalfa cult1vars for forage 
production. Measurements of for age y 1 e 1 d taken over sever a 1 harvests and 
years are usually more useful than are averages from a single harvest. 
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Table 1 .  Forese yield of 40 alfalfa eultivars ptented April 20, 1989 at the SOUth .. •ttm lleMtirdl Station, ,.,.._ford, 
South Dakota. 
Cultivar 
Centurion 
Fl  int 
Arrow 
sure 
Dlc-125 
Garst 636 
SOHL1c 
OK· 135 
Multi· plier 
FSRC 88Sc 
5262 
Victory 
Majestic 
VIP 
Action 
Ag;ressor 
526 
vs-me 
Garst 630 
Vernal 
I.IL 225 
Saranac AR 
Cl ii:,per 
WL 317 
Allegiance 
Dart 
Trident I I  
Chief 
Apollo Supreme 
5472 
Lqend 
Pacesetter 
Cimarron VR 
Royalty 
Dawn 
loll 320 
Ultra 
H·174c 
SOHSt/ 
Sabre 
1989 1990 ·�, Z 
1-Cut 3·Cut Cut 1 Cut 2 Cut 3 3·Cut Ye1r 
Total Total 6/3 7/1 8/6 Total Aw. 1 
··--------- ·· ····· · · · ·  tons OM I acre ------·······--····· 
1.31 4 .76 2.40 1 .46 1.29 S.15 4.96 
1.30 4.80 2.25 1.37 1.28 4.90 4.85 
1.21  4.77 2.27 1 .39 1 . 16 4.83 4.80 
1.28 4.  98 2 .31 1.24 1.05 4.59 4.19 
1.42 4 .  75 2.25 1 .22 1.13 4.60 4.61 
1 . 19 
0.94 
1 .  10 
1.25 
1.19 
1.08 
1 .22 
1 . 20 
0.90 
1 . 19 
1.08 
1 .06 
1.17 
1 .06 
1 . 07 
1 .20 
1 . 14 
1.33 
1 . 19 
0.88 
1 . 19 
1.17 
1.00 
0.93 
1.12 
1.10 
1.22 
1.02 
1.18 
1 . 07 
1.03 
1.07 
1 .06 
1.04 
\ . 1 3  
4.76 
4.70 
4.58 
4.78 
4.70 
4.50 
4.47 
4.62 
4.56 
4.56 
4.52 
4 .60 
4.67 
4.41 
4.54 
4.43 
4.38 
4.47 
4.37 
4.27 
4.52 
4.36 
4.29 
4.24 
4.24 
4.23 
4.49 
4.24 
4.29 
4.26 
4.23 
4.11  
4.02 
4.16 
3.9S 
2.20 
2.24 
2.14 
2.08 
1 .98 
2.06 
2.18 
2.24 
2.06 
2.26 
2.14 
2.13 
2.05 
2.05 
2.06 
2.15 
2.18 
2.18 
2.06 
2.05 
2.11  
2.09 
2.00 
2 . 1 1  
1 .94 
2.13 
2.02 
2.06 
1 .97 
1.94 
1.95 
2.06 
1.80 
1 .98 
1 .98 
1 .26 
1 . 18 
1 .26 
1 . 17 
1.26 
1.31 
1 .26 
1 . 1 4  
1.26 
1 . 1 2  
1.20 
1.12 
1 .08 
1.19 
1 . 08 
1 .07 
1 .11  
0.97 
1 . 12 
1 . 18 
1.02 
t .11  
1 .18 
1 . 12  
1 .  18 
0.98 
0.90 
1.04 
1.01 
1 . 04  
1 . 02 
0.97 
1 .08 
0.91 
0.90 
1.04 
1 . 04  
1.07 
1.02 
1 .10  
1 . 17 
1 . 10  
0.99 
1.05 
0.89 
0.95 
0.90 
0.93 
0.99 
0.94 
0.95 
0.91 
0.86 
0.92 
0.94 
0.78 
0.87 
0.93 
0.91 
1 .00 
0.85 
0.77 
0.82 
0.84 
0.82 
0.85 
0.77 
0.88 
0.71 
0.75 
4.50 
4.45 
4.47 
4.27 
4.34 
4.53 
4.53 
4.36 
4.37 
4.27 
4.29 
4.14 
4.06 
4.23 
4.08 
4.17 
4.20 
4.01 
4.09 
4.17 
3.91 
4.06 
4.12 
4.14 
4.11 
3.96 
3.61 
3.92 
3.82 
3.80 
:s.a1 
3.79 
3.76 
3.60 
3.63 
4.63 
4.58 
4.S2 
4.52 
4.52 
4.51 
4.50 
4.49 
4.47 
4.42 
4.41 
4.37 
4.37 
4.32 
4.31 
4.30 
4.29 
4.24 
4.23 
4.22 
4.21 
4.21 
4.20 
4.19 
4.11 
4.09 
4.08 
4.08 
4.06 
4.03 
4.02 
3.95 
J.89 
:s.aa 
3.79 
i\l!IH� 
i!II 
1.13 4.46 2.10 1.14 0.95 
K.Df',1;-i ff"" 5 .  0 4 .2 4. 9 
4.19 4.33 
Relative 
b PerfO[W'ICf 
-- l .. 
114 
112 
111  
111  
10I 
107 
106 
104 
104 
104 
104 
104 
104 
103 
102 
102 
101 
101 
100 
99 
99 
99 
98 
98 
97 
97 
97 
97 
97 
96 
95 
94 
94 
94 
93 
93 
91 
90 
90 
aa 
�lQ ,9Sl,1 II':' lllt 1)1( Iii 11 Mt H 
b TWO l'e8r AV4H"A� hA.,s.ed 4}" f>�t�l r; �t'!! f'!!"' �!·�t� !� � �:.. �  � ��� • I h.H't'li P'•r�,u·-.in::E:.11' '"' r11tl11, c.t C1.1ld1mr c-.r 11ffl"'Q• "'•La tD 2-..,; Wl'llf ... yield or 1U aaLu .. .r1. 
� �l' llli!J"IUI Urie, !"i,lt cur,. . ,,, .... Ml'ft'NKL 
A,..1r<11p hll'\lb'li n111tud1:y, \lltl IKU'a an CaltJ .lll1d Heir (1W)) lflA!'!•�CQull lndu� 
• Q!I li!OIIIIL IID"II Cghhw,.. l'!Ot significantly dlff•r•nt at th• 0.05 level of problbHfty. 
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S .E .FARM 
REPORT 
1991 PERFORMANCE TRIALS OF SMALL GRAIN 
SOYBEANS AND CORN AT THE SOUTHEAST RESEARCH FARM 
J .  J. Bonnemann 
Plant Science 91-17 
The 1991 crop performance program at the Southeast Research Fara i ncluded 
three major cropsi small grain, soybeans , and corn. Data from a11 trials and other areas or the state can be found in publications for each of the 
crops. All row-crop proprietary entries are the choice of the participating companies and included on a fee basis. 
Trials of spring wheat and oats were conducted at the station during 1991. 
The results are shown in Table 1. Orouth and heat stress reduced y1eld and 
qual1ty of the entries. Additional results of the trials are found in EC 
774(rev . ) ,  1992 Vartety Recommendations, Smal l  Gratns. 
Soybean trials were conducted at several locations in southeastern South 
Dakota. One of these trials was at the Southeast Farm. Data included in 
Tables 2 and 3 are only from the entries included at the Far•. Results 
from the other trials and all South Dakota trials can be found in £C 
77S(rev. ) ,  1992 Variety Recommendat1ons, Soybeans. 
Nearl�  100 curn nybr lds M�rc eotmared in the corn performance trials at the Saulh�asl:. Far t1ur1ng � 1991 crap �·�ar. Yields ranged from a high of 119 
BIA dthffl ta 69.9 SIA. fho �o . gry stress conditions did not favor 
�xceptians1 ty h1;h v falas hur eonslO�ting the season some hybrids did quite 
wo1 I .  Y 1 elds of a1 1 corn µerform� tr1als in 1991 and 2,  3 ,  and 4·year 
1Yet'il.ge$ ean tic r!lUna in Cireul r ,s3, 1991 Corn Performance Trials. 
In 1989 and prior years, grain sorghum trials had been conducted at the 
Southeast Farm. These were discontinued for lack of part1cipat1on and very 
limited acreage of the crop in the area served by the station. 
More information on these crops can be found by listing the publication 
1ts1 ized, and sending to: Bulletin Room, sosu. Brookings, SO 57007 . The 
publications should also be available at your local County Extension Office. 
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Table 1.  1991 Spring Wheat and Oat Trials, Southeast Far•, Beresford, SD, CPT · · · · ·· · · · · ·- -- · - · - · · · - ---- - - · · ·· · - - - - - - - - - - - - - · - - · ·· - -- - - · · · - � - - - -- - - - - - · - - - - - · -- · - ·  
Spring Wheat Oats 
Y1e1d fest Yield -- Test 
Variety BIA Weight Variety BIA Weight 
;;:c:z:::=:r:wr=rr:r:-.,.,�=:z=:w::rn:r::-:l:lll'1J1!RIIRmmw:smm .. .-...�::r::r====:::c:n::==-:::n: n:=r::n:-:n • • •••--=• 
2375 38.2 58.0 Don 105 . 0  35. 1  
Sharp 34 . 3  57 . l  Hazel 99. 7 34. 6  
2371 33 . 2  53.0 Settler 94. 4  31. 9  
Guard 32.6 55.0 Newdak 94. 2 32 .1 
Prospect 
Nordic 
Butte 86 
Fjeld 
W2501 
2369 
B!rgen 
Dalen 
W2502 
Celtic 
Stoa 
Gus 
Grandin 
Vance 
Amidon 
Telemark 
Chris ick) Marsha 1 
Means 
LSD ( . 05) 
CV · % 
31.5 53.2 Horicon 93. 7 33.0 
29. 9 50.8 Dane 93. 6  32.8 
28.6 53 . l  Troy 89.0 29.6 
27.5  49.2 Hamil ton 85 . 4  31 . 1  
27. 3  47. 7  Pre•ier 85.2 37. 3  
27. 2  54.8 Ogle 84.8  29. 4  
26.8 50.6 Porter 84.6 28.2 
26.3 5 1 . l  Valley 82.4 33 . 1  
25 . 7  47.l Starter 81 . 9  36.3 
24. 3  so.s Steele 60. 7  29.4 
23 .0  48. l Kelly 56.8 34.5 
22.9 48.9 Hytest 56.7 37.3 
20. 2  47.8 Moore 56 . 5  29.9 
19 . 5  48.5 Burnett 55.0 32 . 1  
19.2 50.6 
17 .9  43 . 1  
17.8  51 .9  
13 .8  44 . 2  
27.3 51 .4  83 . 3  32 .6  
3 . 6  7.6 
8. 2 5.5 -- · � - -- -?- · · - · · · · · · ·  · · · · --��· -�··�·-� - - - -� � � t - - - -�--··-��·� � - � · - - -�--· � - - · � - ·· ·- · 
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Table 2 .  1991 Group II Soybean Performance Trial . CPT . SE Fare, Beresford. SD, CPT - - - - · - - - · · - - · - · - · · ·  ... · · · · · · · · · · · · · · · · · · · · - · · · · · · · - - - · · · · · · · - - · · · · · · - · · · - · · · · · · · · · - -
Yield Height Mature 
Variety Name Group BIA tncftes Ho-Day 
=======================================================•=======•a•m===========2=== 
DeSoy 272 II 47 .6 26 9/11 
Kruger K2790 II 43.1 32 9/11 
Prair ie  Brand PB225 II 42 . 9  31 9/ 7 
Diamond SC210 II 42 . 8  30 9/11 
Sands SOI 267 II 42 . 4 30 9 / 10 
Yield King K2101 II 42.3 32 91 9 
Profi Seed PS3040 II 41. 9 32 9/ 10 
Star Exp 9125 II 41. 9 25 9/ 9 
Pioneer 9241 II 41. 6 26 91 8 
OeSoy 277 II 41.4 33 9/11 
Star Exp 9027 II 41.3 32 9/12 
DeSoy 232 II 41.2 29 9/10 
We 1 1  s II II 40. 5 33 9 / 9 
Golden Harvest H1271 11 40. 4  32 9/11 
Sexauer SX2390 II 40.3 32 91 8 
Sturdy (ck) I1 40. 3 28 9/ 4 
Latham 650 II 40. 3 30 9 / 11 
Stine 2140 II 40 . 2 24 9/ 10 
DeKalb CX259 II 39 . 8 31 9/ 12 
Sansgaard Exp2120 II 39. 7 27 9/ 9 
Yielc! K 1ng K2424 II 39.6 29 9/ 9 
Asgrow A2234 II 39. 5 28 9/ 6 
Pioneer 9231 II 39. 5  27 9/ 8 
Marcus !! 39.5 28 9/11 
Kays tar 1<2500 II 39. 4 29 9112 
Mustang M · 1120 II 39. 3 33 9110 
Sexauer SX2785 II 39. 2 31 9111 
Mustang M-1225 II 39.2 28 9110 
Hack II 39 . 1  29 9/11 
Hy· Vigor Ex HV270 II 38.5  32 9/ 9 
Golden Harvest H1229 II 38.5 31 9/10 
Fontanel l e  4701 II 38.3 34 9/11 
Bur l i son II 38.2 29 9113 
Chapman II 38 . 1  30 9 / 13 
Pi oneer 9273 II 37 . 9  27 9/12 
Kruger 2!i61 II 37.9 31 9/12 
Kru�r K2.11, II 37. 7 29 9112 
St:m- e,cfrJ026 II 37. 7 28 9111 
Hc,�gemo �r n.O II 37 .6 29 9/ 8 
lf1 ETD � 1<25.,S II 37 .6 27 9/ 9 tor'3.0y 1, II 37 .6 30 91 a 
1orthrq1 l'lnci s 25-15 II 37.5 30 91 8 
F'ar,tam,1 k · ro_o II 37 . 3 29 9/ 10 
Sands SOI 299 II 37. 3 28 9110 
Dahlgren 03223 II 37 . 2 27 91 9 
Hy·V1gor 6260 II 37.1 28 9/10 
Sands SOI 237 II 37 .0 28 91 9 
Asgrow A2396 II 37. O 28 9/ 7 
Mustang M·l200 II 36. 9 30 91 8 
Latham 440 II 36. 8 28 9110 
Funk G -3258 II 36. 5  30 9111 
Sansgaard S· 8700 II 36. 4  30 9110 
Century 84 II 36. 3 31 9/12 
Hoegemeyer 237 II 36. l  30 9/12 
Kenwood II 35. 9 28 9110 
Dahlgren OS·3285 II 35 . 8  30 9/12 
Asgrow A2543 II 35. 7 25 91 8 
Golden Harvest Hl260 II 35.6 27 9/10 
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Tab1e 2 .  Group II(cont) 
======E•••z•===z••••••••••••••••••••••=======�=••=••==z=•••====�••••••••••••••••• 
Elgin II 35. 4 28 9 / 11 
Newton II 34 . 9  37 9/12 
Sibley {Ck) I 34.5 28 9/ 2 
Sexauer Slt1090A II 34 . 4  29 91 8 
Dekalb CX210 II 34 . 3  29 9/ 7 
Amcor 89 II 34 . 3  36 9114 
Zane ick) III 34. l 31 9/16 Latham 67 Blend II 33 . 4  28 9110 
Hoegemeyer 262 II 33 . 4  28 9/13 
Prafrie Brand PB211 II 32 . 4  32 9/10 
Conrad II 31. 7 29 91 9 
Elgin 87 II 31 . 4 28 9/11 
Oanlgren 03272 II 29.5 33 9/16 
fontanel l e  4601 II 29.0 30 9/15 
Hoyt (S ·d}  II 27 .0 19 9/10 
Means 
LSD ( . 05) 
CV - % 
37 . 7  
4 . 1  
6.7 
29 9/10 
========z•=======••••======••••••========•••••••••••••••========================== 
' ··-�--- - - - - - - · ·  · · · - � - · - · · · ··- -· · - - - - - - - - - - -- - � - -
Table 3. 1991 Group I Soybean Performance Trial, CPT, SE rarm, Beresford, SD, CPT · · - - - - · · · · - - - · , · � ·  �-- - - - - - - - - - - ---- · · - - ·  - � · - · ·  · · · - . . . . .  
Yield Height Mature 
Variety Name Group BIA 1 ncfies Mo-Day 
==============••••c:::2••••z======••••••z============•2z••�•••••zz2=============== 
t.!btr 1 49.S 31 9/ 6 
L.t: le: I 49.0 29 91 9 
�lntenfl H·1140 I 45 . 4  30 91 6 
tlj V.1!1Dr' � 1.87xB I 45.0 34 9/ 9 
rotlt:m, e l 1 c 3!:l:5U l 44.8 29 9/ 8 
Star £1:p �DU? I 44 . 2  28 9/ 8 
:S1gca 9� ! 43. 6 29 91 e in o 1 don ti u v�!lt Xll6 ! 43. 4 25 9110 
!Knowood 
i
ck) n 43.3 32 9/11 S1 1J l ey ck) I 42. 8 29 91 4 
Dan gr.cin n:L51 I 42. 3 25 9/ 9 a1jij JO't t 42 . l  31 9/ 9 
Si Fl n a !il6 I 42. l 28 91 9 
Kita I 41.8 27 91 2 
nob! I 41. 7 28 91 2 
1$f;"'t ! 41 . 3  32 9/ 9 
tiilr hrup i n� S 12·.!0 I 41. l 27 91 7 
��iw:IIDar snaw I 40.6 30 9110 
s�t�C¥lor £��) 1I 18J i� ;?g 
·V!ag" ftti11hmda il I 40 . l  30 91 6 
umi!ii $Ill Ltj6 I 39. 0 27 91 7 
P'l.orte.i3r 9!.7!.. I 38. 8 27 91 6 
:��!e!fkl62 i J,J �� ;: I 
1:it.-ing I • 1150 
n! 
37 .8  25 91 7 
(ctsov 1 37 . 2  33 9/10 
G�Ul\w�ntl (C
c
:�) 0 36.5 21 8/27 
ga �en ( •} O 32 .9  23 8/28 
ri ii"" 111 r, I 32 . 3 28 91 6 
Means 
LSD (.05) 
CV · % 
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40.6 
4 . 9  
7 .5  
28 9/ 7 
· · - - - - --- - · -·- · · · · -- · · · · · - - · � ·- · · - - � - · · · · · · --- - -- - - � · · ·· · - � - ---- ·-· -· - · · - -- -- · - �  
Table 4. 1991 Corn Perfor1ance Trial . Area E(early ) .  Southeast Farm, Beresford, SD 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · - - - · · · · · · · · - - - � � - · · · · · - - - --· T�p_e Test % a a 't'1el  d Wei?ht Stalk Cross 8/A Lb B Lodged 
. . . .  - - - ..-
Ave r .  
Plants 
/acre 
% 
Moist 
- - --
Perfor-
mance 
Score Brand and Variety 
--a�m�•=--=u•••�==-----�=••-------:-sc------uam-------------------------------------61.8 0.0 22115 19.0 1 Golden Harvest H2404 
Crow • s  237 
DeKalb OK554 
l<ru�er K8107++ 
Ter a TR1010 
Dahlgren 05057 
wn� 1140 
�,. G A�� 
i 
1
4 
Ti arm Sllll1 
re· DC!I . t n Aarwe� HUSO 
DeKalb  DK584 
Northruf Kin� N6560 LeRend S810 Fo tane l le  4180 
Kaltenber8 k5909 Kaltenber K6201 
Sexauer 91-66 
Cargi l l  5157 
Crow ' s  179 
Terta TR1020 
Hoe�eme�er SX2594 Asg ow X578 
Pioneer 3578 
Hoe@emeier SX2628 Nor hru K1ng N6330 
Funks G-4385 
Funks 4145X 
Legend LS8106 
Curri 2149 Sand SOI-9080 
F'�ntanelle  4020 B aney 8506 
Car81 l 5327 Pro ucers 616 
Funks G-4393 
Curr� 2183 Le�e d LS8104 Ga st 8574 
Kru�er K8108 Kal enberg K6402 
Fontane l le  4090 Agr Gene AG.5660 
Curr
f 
2172 
Curr 2165 
Krug r K81098 
Means 
H 2X 
E 2X 
M 2X 
M 2X 
M 2X 
M 2X 
E 2X 
M 2X 
L 2X 
L 2X 
M 2)( 
M 2X 
M 2X 
H 2X 
M 2X 
E 2X 
M 2X 
M 2X 
M 2X 
L 2X 
E 2X 
M 2X 
M 
L 
2X 
2X 
M 2X 
M 2X 
M 2X 
M 2)( 
M 2X 
M 2X 
L 2X 
M M2X 
E 2X 
M 2X 
H 2X 
M 2X 
H 2)( 
H 2X 
M 2X 
M 2X 
H 2X 
M 2X 
E 2X 
M 2X 
M 2X 
M 2X 
M 2X 
119 . 2  
115 . 1  57.4 0 .0  21780 19.5 2 
114 .6 58.0 o .o  21221 20.0 3 
114 . 1  56.0 0.5 21221 20.8 4 
108 .6  60.7 0 .5  21892 19. 3  5 
106 . 1  60.5 0.0 20105 20 . 6  7 
105.9 61 .5  0.0 21668 18.6 6 
104.9 56.6 0.5 21557 21.8 10 
104.4 57.6 0.0 21221 21. 7 11 
104 . 4  55.4 0.6 19099 22 . 3  12 
102 . 9  60 . 4  0.0 20886 19. 5  9 
102 . 3  61 .2  0.5 21333 18 . 3  8 
102 .0 58 .0 0.0 22115 21 .8  13 
101 . 4  SS.8 0.5 21668 22.0 18 
100.2 62.2 0.0 20886 20 . 3  14 
100.0 58.3 0.0 21445 20.3 16 
99.8 58.5 0.0 22115 20 . 2  17 
99. 0 56.3 0.0 20440 21.1 19 
99.0 59 . 5  0.0 21110 19.0 15 
96.7 58 . 7  0 .0  20216 19 . 8  21 
96. 4  62.1 1.0 21557 17 . 9  20 
95 .2  60.7 0.5 20440 18.4 22 
95.0 60.6 0.0 21445 20 . 9  25 
94 . 4  59.3 0 . 0  22003 19.1 23 
94.0 60.0 0.0 21892 19.2 24 
93 . 7  55 . l  0.0 22115 22 . 1  26 
92 . 0  54.9 0.5 21780 22.3 28 
91. 3  59 . 3  0 .0 21780 20 . 4  27 
90.3 56 . 0  0 . 0  21892 21.  9 30 
89. 7  57 . 8  0.0 21333 21 . 0  29 
87.4 59.5 0.5 20998 20.5 31 
86. 4  56.8 0.0 17982 20.6 33 
85.5 58.0 o.o 21221 19. 4  32 
82.5 59 .7  0.0 21333 19.8 34 
82.4 58.3 0.5 21110 19 .6  35 
82.3 55.2 0 .0  22115 23.1 37 
81.8 59. 0  0.0 20663 20 . 2  36 
79.2 54 .4  0.0 21333 23.5 41 
79.1 60.8 0.0 20998 20 .7  38 
77 . 3  sa .o 0 .0  20663 19. 9  39 
77 . 1  59.3 0.0 21445 20.2 40 
76 .8  54 .5 0.0 20998 22 .3  43 
76 . 1  57. 7  0.0 21110 20.4 42 
73.9 56.7 0.0 21221 21 . 4  44 
72 .1  51.3 0.0 21668 24.1 46 
72 .1  54.7 0.0 20663 22.6 45 
69.9 54 .7  0.6 20216 22.9 47 
93. 1  58.l 0 . 2  21193 20.6 · - - •+ - - • - --- i � 9 � 6� -- · � - - � ··�- - - - - �-���- - - - · · · · · · � - · - - � · -- · · -·- · · - · ·- · · · · - -�· · - - ·- �� 
LSD( .05)18 .2  CV · 12. 0  % 
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r �  -•- •-- - w• � • ••• •••  r �  . . . . . ·- · · � · ·· · · ------� - - - -- ---- - � · ·  · · · - · · · ·· · - - - - -
Table 5 .  1991 Corn Performance T r ial , Area E{late ) ,  Southeast Farm, Beresford, SO . . r •  L. � · ····--····-- · ···· · · - - · · · · ·  .. . . . . .  · - - .. 'P "!I'  --- - --. .  - - . .  - -
TyP.e Test % Aver .  Perfor-anci Yield Wei?ht Stalk Plants % ma nee Brand and Variety Cross BIA Lb B Lodged /acre Mo 1st  Score 
========================a••••••E•z======•3a•••••••=======�=ss��axaazsc::::===�•c••z• 
Pi oneer 3362 L 2X 116.8 53.7 0 .6  19881 21 .8  1 
Cart 1 1  7997 L 2X 116 .0  49 .6  0.0 22003 25.6 6 Pio eer 3357 L 2X 115.1 55 .4  0 .5  22003 22 . 3  2 
Legend LS9112 L 2X 114.5 54.5 0.0 22115 21.8 3 Pi neer 3398 L 2X 113. 1 55 . 3  0.5 21892 21.0 4 
Curry 2176 L 2X 112 . 6  53.9 0.5 20998 21 .4  5 
Hoe?eme�er SX2632 L 2X 110.6 53.6 0 .5  21780 22 . 2  8 As� ow X681 L 2X 109.8 54 .4  1 .0  22115 20.7 7 Go den Harvest H2540 L 2X 109.2 53.2 0 .0 22227 21 .4  9 
Kru�er 8111A l 2X 107.9 52 .3  0.0 21333 22.2 10 Hor zon 9111 L 2X 106.7 52.5 0 .0  21557 22.3 11 
Dahl gren DC541 L 2)( 105.6 54.0 0.0 21892 22.1 12 
Sands SOI· 9100 L 2X 104 . 7  54 .6  0.0 17089 22 . 4  15 
Pioneer 3417 L 2X 104.5 54.1 0.0 21221 21.9 14 
Kaystar KX·750 L 2X 104. 4  54.4 0.0 21110 21.3 13 
Fontane l l e  4280 M 2X 103.9 54 . 2  0.0 21445 22 .2 16 
Sexauer 91·77 L 2X 102 . 1  51 . S  0.0 21333 22.7 19 
Kaltenberg K7500 L 2X 102 . 0  52. 9  0 .0  22115 21.8 17 
Horizon 7115 L 2X 101 . 6  51. 7 0.0 21892 22 . 2  20 
Crow ' s  498 L 2X 101 .6  52 .8  0 .0  21110 21.8 18 
Producers 721 L 2X 100 . 8  49. 4  0 .0  21780 22.1 21 
Asgrow RX746 L 2X 100.6 52 .8  0.5 21557 21.9 22 
Garst 8532 L 2X 100 . 4  53.5 0 .0  21892 21.9 23 
Funk ' s  G ·4490 M 2X 100.0 53. 1  0 .0  21557 22.1 24 
Wi l son 1444 M 2X 98 . 4  54 .7  0.0 21333 20 . 8  25 
DeKa l b  OK612 L 2X 98.0 53.4 0.0 22227 21 .8  27 
Golden Harvest H2485 M 2X 97 .3  54.6 0.0 21333 20 . 6  26 
Jacques 7970 L 2X 96.5 49.8 0 .0  20663 25.5 3 1  
Terra TfU125 L 2X 95 .7  52.2 0.0 19658 22.9 28 
Hoegemeyer SX2635 L 2X 93.8 49.7  0.0 20886 22 .2 29 
Wi lson 1640 L 2X 93.4 53.1 0.0 21668 22 .4  32  
Garst 8543 L 2X 93.3 51.4 l.0 21557 22 .6  33 
Crow ' s  449 L 2X 93.2 54.4 0.0 21892 21.6 30 
Carg i l l  7697 L 2X 90.5 53.7 0.0 20998 24.5 36 
Blaney 8608 L 2X 89.9 52 . 3  0 .0  21780 23. 3 35 Cargi 1 6927 L 2X 89 .8  58.7 0.0 20216 21. 7 34 
Ka�star KX -800 L 2X 88 . 1  51.9 0 .0  16307 23.2 37 Da l iren 05088 M 2X 86.7 55 . 2  0.0 20886 21.8 38 Terr TR1120 L 2)( 85 . 2  48.9 0.0 21892 25 .0 40 
Sexauer 91 -72 L 2)( 84.0 54 .6  0 .0  21557 21 .4  39 
Hor i zon 9110 L 2)( 83. 1 52.6 0.5 21668 23.l 42 
Sexauer 91-76 L 2X 80.9 56.1 0.0 21445 20.7 41 
Jacques 7710 L 2X 79. 4  48 .6  0 .5  22115 24.0 43 
Terra TR1090 L 2X 78 .8  52.4 1.0 21668 23.6 44 
Producers 642 L 2X 77.5 50 .7  0 .0  21668 24.4 47 
Kaltenberi K7201 L 2>< 77.1  52.8 0.0 20551 23. 3 45 l<ruier 91 1 L 2X 76. 3  50 . 7  0 .0  21445 24.2 48 Leg nd LS9113 L 2X 76.0 52 . 1  0 .0  19211 24 .1  49 Cr W ' S  440 L 2X 74 .0 55.4 0.0 20998 20.0 46 
Means 96.8 53.0 0.2 21215 22.4 · · · · ---- - - - - - - - - - --- - - - - - - · - �- • � • • • • • • � • - - - - - - - - - - - � - - - - - • - - • 4 • • - • • ••• - • • • • ta • • • •••• 
LSD ( .05)  15 . 3  CV · 9 .8% 
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S.E. FARM 
REPORT 
INTRODUCTION 
WEED CONTROL DEMONSTRATIONS 
AND EVALUATION TESTS 1991 
L. J .  Wrage. P. o .  Johnson. o .  A. Voss, S.A. Wagner 
Pl ant Sci ence 91·20 
Weed evaluation and extension demonstration plots at the Southeast South 
Dakota Experiment Farm provide weed control data for southeastern counties and 
adjacent areas. The W.E.E.O. Project includes demonstrations of labeled 
herbicide treatments and provides an opportunity to compare experimental 
herbicides or to test new uses for existing products. 
Rates used are those best suited for the weed and soil type. The plots 
are evaluated visually for weed control and crop tolerance. H1gh rates are 
included to determine the margin of crop safety and to evaluate the effect of 
application overlap or carryover. Several studies have been expanded to 
include reduced herbicide rates and cultivation. 
Experimental areas where specific weed populations are maintained 
provide an opportunity to identify the best control programs for major weeds. 
Carryover can be evaluated with specified rotational crops. Field plots and 
data collected provide the basis for educat1ona1 meetings. field training and 
producer tours. Data are summarized over several years to provide a �orP 
accurate measurement of expected performance. 
1991 Evaluation/Oemonstration Tests 
1 .  Corn Herbicide Demonstration 
2. Velvetleaf/Corn Evaluation 
3. Herbicide Rate/Conventional Tillage - Corn 
4. Evaluation of PPI Corn Treatment Formulations 
5. Evaluation of Products for Use on Corn 
6. Evaluation of Post Velvetleaf Control on Corn 
7. Evaluation of Resistant Pioneer Corn 
e .  Evaluation of Accent over Counter 
9 .  Soybean Herbicide Demonstration 
10. Velvetleaf/Soybean Evaluation 
11. Cocklebur/Soybean Demonstration 
12. Postemergence Volunteer Corn Control 1n Soybeans 
13 .  Herbicide Rate/Tillage · Soybeans 
14 . Soybean Row Spacing with Chemical Rates 
15. Foxtail Removal Timing/Soybeans 
16. Evaluation Product Types for Effectiveness 
17. Eval uation of Postemergence Sandbur Control in Soybeans 
18. Corn Tillage/No-Till 
19. No-Till Corn Demonstration 
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20. Evaluation of Herbicide Carryover for Weed Control in Corn 
21. No·T111 Soybeans 1n Stubble Demonstration 
22. No-Till Soybeans in  Corn Stalks Demonstration 
23. Soybeans Tillage/No-Till 
Early season performance in 1991 was very good reflecting more favorabl e 
precipitation pattern in early season. Initial weed control with preemergence 
treatments was higher than for the past year. Heavy precipitation 1n  late 
spring reduced the length of control for residual treatments. Crop tolerance 
was very good for most herbicides. 
Experimental Herbicide Tests 
Precise. sma 1 1  p 1 ot tests are estab 1 i  shed to eva 1 uate exper 1 menta 1 
herbicides or to define small rate comparisons. Treatments show1 ng promise 
i n  these tests are moved forward into standard demonstration plots 1 f  industry 
continues development. Tests in  1991 include: 
Experimental No-Till Corn 
Carryover for Four Crops {2 tests) 
Experimental Herbicides · Velvetleaf Corn (3 tests) 
Genetic Herbicide Resistance i n  Soybeans 
Experimental Herbicide Broadleaved Weeds · Soybeans (4 tests) 
Experimental Velvetleaf Herbicides · Soybeans (2 tests) 
Experimental Grass Herbicides · Soybeans {4 tests) 
The cooperation and direct assistance from station personnel \ s  
acknowledged. Field equipment and management of the plot areas are important 
contributions to the project. Extension agents have provided assistance with 
tours and utilize the data in direct producer programs. 
Data for 1991 tests are reported in the following tables. Planting and 
herbicide application details, soil and weather data are summarized for each 
test. 
NOTE: Data reported i n  this publi cation are resul ts fro• field tests 
that i nclude l abel ed product uses, experimental products or experiaental 
rates, collbi nations or other unlabel ed uses for herbicide products. Users are 
responsi bl e for appl ying herbi cide accordi ng to l abel directions. Refer to 
the appropriate weed control fact sheet available troa county extension 
offices for herbicide reco••endati ons. 
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Table l. Corn Herbicide Demonstration 
. 
Previous Crop: Corn 
Planting Date: 5/2/91 
EPP: 4/2191 
PPI : 5 /1/91 
PRE: 5/2191 
EPOS: 5/23/91 
POST: 5/30/91 
LPOS: 6/5/91 
Precip1tation: 1st week l .61 inches 
2nd week 1 . 46 inches 
weeds: Gr = Green foxtail 
Bldf = Tal l  waterhemp 
So1 1: Silty clay loam; 3.2� OH; 6.7 Ph 
COMMENTS: Heavy. uniform weed pressure. S oil temperature 45 degrees 
F. at  application. Early season performance was excellent 
for several treatments; 22 treatments exceeded 95i control 
for grasses and broadl eaves. Duration of control was 
reduced dramatically due to heavy rainfall 1n late May and 
ear 1 y June. Late season weed emergence was heavier than 
usual. Only 13 treatments retained at least 90% control by 
mid-July. Data presented are for plowed seedbed in previous 
year• s corn res 1 due; no consistent di ff er enc es we re apparent 
between plowed and disked seedbed preparation. Evaluation 
was for uncultivated plot area. Long-term averages based 
on layby evaluations. 
Par cent Contra 1 19911 
Gr Bdlf Gr Bdlf 3_:.Yt Avg 
Treatment lb/A act. 5 /31  5 /3 1  7/18 7/18 Gr Bdlf 
PREPLANT INCORPORATED 
Check 0 
Erad1cane 4 88 
Erad1cane+atrazine 4+1 94 
Eradicane+Bladex 4+2 96 
E radicane+atrazine+ 
Bladex 4+.5+1.5 96 
Su tan+ 4 80 
EARLY PREPLANT 
Dual 2.S 95 
SHAbLOW PREPLANT INCORPORATED 
Dual 2. 5 83 
Lasso 3 78 
Atrazine 2.5 78 
SHALLOW PREPLANT INCORPORATED & POSTEMERGENCE 
Bladex&Accent+COC 2&. 0313+.75 qt 82 
PRE EMERGENCE 
Atraz1ne 2.5 68 
81adex 3 88 
Dual 2.5 96 
Dual 1 . 67 92 
69 
0 0 
90 60 
98 72 
94 79 
98 72 
78 40 
94 74 
90 72 
88 73 
97 77 
95 84 
95 74 
90 82 
95 94 
80 86 
0 
40 
95 
85 
90 
50 
65 
so 
75 
96 
98 
99 
74 
90 
70 
0 0 
72 62 
81 93 
79 85 
81 92 
63 70 
.. .  
82 80 
72 81 
75 96 
76 97 
77 81 
83 87 
Table 1. Continued 
Treatment lb/A act. 
Lasso 3 
Lasso 2 
Prowl 1 .5  
Ramrod 6 
Mon 8422 HT 2.25 
ICI AS676 2.25 
Acetachlor 2 .25 
Acetochlor+atraz1ne 2+1 
!CI A5676+atrazine 2+1 
Lasso+atrazine 2+1 
Lasso+atrazine+Banvel 2+1+ .5 
Lasso+Bladex 2+2 
PRE EMERGENCE 
oual+atrazine 2+1 
Oual+Bladex 2+2 
Atrazine+Bladex .75+2.25 
Ramrod+Bladex 4+2 
Lasso+Bladex+atrazine 2+1 . 5+ .5  
Dual+Bladex+atraz1ne 2+1.5+.5 
ICI A5676+81adex+ 
atrazine 2+1 . 5+.5 
EARLY POSTEMERGENCE 
Prowl+atrazine 1.5+1 
Prowl+Bladex 1.5+1.5 
Prow1+Bladex+atraz1ne l+.6+.6 
Atrazine+COC 1.5+1 qt. 
Bladex+X-77 2+.5% 
Bladex+atrazine+X-77 1.5+.5+.5% 
ellia,lERGTifCE , EARL¥ PDSTEN.EfmEri� 
Ramrod&Tough+atraz1ne 4&.45+.6 
Ramrod&Banvel+Bladex 4&.25+1.5 
Ramrod&Banvel 4&.S 
PREEMERGENCE & LATE POSTEHERGENCE 
Ramrod&Banvel 4&.25 
Ramrod&2 . 4-D amine 4&.5 
Ramrod&Basagran+ 
atrazine+COC 4&.52+.52+1 qt. 
Ramrod&Buctril 4&.38 
Ramrod&Buctril+atraz1ne 4&.25+.5 
Ramrod&Banvel+atraz1ne 4&.25+.5 
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Percent Control 1991 
Gr Bdlf Gr Bdlf 3-Yr Avg 
5/31 5/31 7118 7/18 Gr Bdlf 
96 90 90 94 83 90 
92 82 77 85 
68 80 SS 80 71 80 
88 75 62 68 72 76 
98 90 95 99 
98 96 96 92 
86 94 
91 97 
98 94 97 99 
95 96 89 99 83 96 
98 95 96 99 84 91 
96 95 92 99 84 93 
95 95 93 99 85 98 
97 95 92 96 85 94 
90 96 91 99 79 97 
93 96 78 80 83 88 
98 96 93 99 86 96 
96 95 93 99 83 96 
98 98 96 99 
65 98 66 99 77 97 
97 96 72 99 81 93 
95 96 74 97 71 95 
83 98 68 99 70 97 
98 98 17 82 77 77 
98 99 96 99 84 95 
98 98 78 96 83 94 
97 98 84 98 85 96 
95 97 68 98 71 94 
92 60 98 68 91 
90 so 95 62 92 
88 62 98 71 91 
97 55 99 66 86 
86 68 98 74 92 
ea 55 94 69 91 
Table 1. Continued 
Treatment 
POSTEMERGENCE 
Accent+COC 
Accent+Buctr11+X ·77 
Accent+Banvel+X-77 
LSD ( . 05) 
lb/A act. 
. 0313+ .25% 
. 0313+.25+ .25% 
. 0313+.25+ .251 
Table 2 .  Velvetleaf/Corn Evaluation 
P�;ent Cq;ntco] 1ni 
Gr Bdlt Gr Bdlf 
Sill 5131 l.£J& � 
78 85 
82 98 
92 98 
1-Yr Avg 
it BU]f 
• •  
18 14 
Previous Crop: Soybeans Precip1tat1on: 1st week 1.61 inches 
Planting Date: 5/2/91 2nd week 0.22 inches 
PPI&PRE: 5/2/91 
POST: 6/5/91; vele 4·5 lf Weeds: Yeft • Yellow foxtail 
LPOS: 6/13/91; vele 5·6 lt Vele . Velvetleat 
Soil : S11ty clay loaa; 
3 .2% OM; 6.9 Ph 
COflitENTS: Heavy velvetlear pressure. Above average prec1pttetion the 
r ,rn we1:k J1ft:.u plAnttng- Se"t'na I cna'tlll!nt.s pravfd,e,d gca:d 
cantral ; httttve,. tew Hettd� 9Cr.t, l e:avtn-g !l-urr1 c1:ent JJ'lan� 
to produce high seed a•ounts for the next season. Very good 
tr1 az1ne activity; control increased with 1ncreas1ng 
atraz1ne rates. Variability 1n y1eld . 
Pen:-e-nt Control 199! 
I Yeft s Vele 
Treat11ent lb/A act 7/12 
PREPLANT INCQRPORATED 
Check 0 
Erad 1cane 4 90 
Erad icane 6 92 
Erad 1cane+atraz1 ne 4+1..5 98 
Erad1cane+Bladex 4+2 91 
Atraz1ne 3 97 
P�EP-lANT IHcmtPOQATU &. ?astOOflifaitt 
Erad 1cane& 
atraz1 ne+COC 4&1.5+1 qt 9.5 
l?R!Pl!lljl ;1�Cfjij:F'!JfU!!T1EO & LATE. PDSTMR&art,.l 
Erad1cane&2, 4-D a• 4&. 5  85 
Eradicane&8uctr11+ 
atraz1ne 4&. 38+.S 95 
Erad1cane&Banve1 4&.25 95 
71 
7/12 
0 
28 
53 
93 
94 
99 
85 
78 
88 
16 
Yield 
b u/A 
71.6 
70.6 
84.5 
99.9 
105 . 1  
85. 0  
91.8 
67.9 
92.3 
77. 1  
I Vt .R�g 
3 Yr Avg Yield 
X Vele bu/A 
0 425 
24 42.8 
34 49.7 
73 75.1 
73 74!1 
89 72.7 
772 
71 53.8 
89 72.3 
76 53A 
Table 2. Continued 
Treatment 
PREEMERGENCE 
Bladex+atraz1ne 
Lasso+Bladex 
Dual+atrazine 
Ouat+atrazine 
3+1 
2+2 
2+1 
2+2 
lb/A l�t 
Lasso+atrazine+Banve12+1+.5 
Lasso+Banvet 2+.5 
POSTEMERGENCE 
Prowl+Atraz1ne 1.5+1 .5  
Atrazine+COC 1+1 qt 
Tough+atrazine+COC .9+1+1 qt 
Atrazine+COC 2+1 qt 
Bladex+X·77 2+.25% 
Sladex+atrazine+X-77 l.5+.5+.25% 
PREEHERGENCE & POSTEHERGENCE 
Ramrod&Banvel 5&.5 
PREEMERGENCE & LATE POSTEMERGENCE 
Ramrod&Buctril+atrazine5&.38+.5 
Ramrod&Buctr11+atrazine5&.38+1.5 
Ramrod&Banvel+atraz1ne5&.25+.5 
Ramrod&Banvel+atrazine5&.25+1.5 
Ramrod&Laddok+28% N 5&1. 04+1 gal 
Ramrod&Banve1 5+.25 
Ramrod&2,4·D amine 5&.5 
Ramrod&Buctril 5&.38 
Ramrod&Beacon+ 5&.036+ 
X·77+28% N .1875+3 qt 
PREEMERGENCE & POSTEMERGENCE 
Ramrod&Sencor+2, 4-0 am 5&.094+.25 
Ramrod&Sencor+ 5&.094+ 
Basagran+28% N .5+1 gal 
Ramrod&Sencor+Banvel S&.01+ . 5  
Ramrod&Sencor+Buctril 5&.06+.25 
Ramrod&Beacon+ 5&.036+ 
Buctril+X-77 .25+.25% 
Ramrod&Beacon+ 5&.036+ 
Banvel+X·77 .25+.25% 
Ramrod&Beacon+ 5&:.036+ 
2,4-0 ester+X·77 .25+.25% 
Check 
LSD (.05) 
Percent Control 1991 2 Yr Avg 
% Yeft % Vele Yield 3 Yr Avg Yield 
7/12 7/12 bu/A I Vele bu/A 
95 92 100.1 71 86.3 
94 84 107.l 52 76.3 
96 48 90.1 44 68.4 
96 9 1  108.8 66 78.2 
96 87 88.0 73 61 .4  
91 76 87.1 65 57.3 
80 95 82.6 88 65.9 
85 61 75.8 62 51.7 
79 72 99.4 
81 73 76.1 77 Sl.8 
79 62 90.7 66 59.5 
64 50 90.9 66 63.0 
92 94 109.9 9a 72.7 
91 76 106.3 80 69.4 
92 83 122.1 90 68.9 
89 76 119 . 3  82 63.6 
85 79 107.5 83 63.6 
86 77 108.2 85 64.4 
83 69 111.9 72 62 . 0  
86 69 91.2 65 62.0 
87 4CI 106.4 63 71 .9 
90 4, 81.3 
93 85 102.8 
94 87 119.7 
91 92 87.6 
88 79 101. l 
� 80 110.2 
90 90 104.1 
95 90 71 .2  
0 0 60.7 
11 13 39.4 19 26.7 
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Table 3. Herbicide Rate/Conventional Tillage · Corn 
Previous Crop: Soybeans 
Planting Date: 5/2/91 
PPI: 5/1/91 
PRE : 512191 
POST: S/30/91 
Soil: Silty clay loam; 
2.9% OM; 6. 0 Ph 
Precipitation: lst week 1. 61 inches 
2nd week 0. 22 inches 
Weeds: Grft = Green foxtail 
Tawh = Tall waterhe•p 
C0"*1ENTS: Fourth year in long-term corn-soybean rotation. Previous 
year• s soybean herbicide treatments were an equivalent level 
of herbicide and cultivation. Grass pressure was h1gher 
with low herbicide (half) rate, especially with no 
cultivation. Corn yield was lowest for cultivation alone 
and for the low rate preplant treat•ent. One cultivation 
produced maximu� y1eld with several reduced herbicide rate 
treataents. 
Grft Tawh 
% % Pl anti Pl ant/ 
Grft Tawh sq yd sq yd Yield 
Treatment lb/A act. 7118 7/18 7/24 7/24 bu/A 
PREPLANT INCORPORATED 
Erad1cane+Bladex 2+1 74 68 20.3 6.8 73 . 3  
Eradicane+Bladex 3+1. 5 81 68 12. 2 1 1 . 3  83 . 7  
Erad1cane+Bladex 4+2 ea 86 3 . 3  7. 0 97. 9  
Erad1cane+Bladex 1 Cult 2+1 94 95 2. 2 0 . 8  96 .2  
Eradicane+Bladex 1 Cult 3+1. 5 95 96 2. 3 1 . 5  95 . 9  
Erad1cane+Bladex 1 Cult 4+2 98 99 0. 2 0.3 94. 4  
2 Cult 72 54 11 .8  11 .5  70. 9 
PRE EMERGENCE 
Lasso (Band) 2 Cult 92 86 2.8 3. 2 87 . 2  
POST EMERGENCE 
Bladex 2 Cult 2 86 64 3.0 5 .8  82. 9 
PREEM�RGENCE 
Lasso+Bladex 1+1 85 85 17. 5 1 . 3  80. 6 
Lasso+Bladex 1 .5+1 .5  ea 90 8.7 2.0 93.9 
Lasso+Bladex 2+2 93 97 12.3 1 .  7 89.7 
Lasso+Bladex 1 Cult 1+1 95 98 2.8 0 . 2  89.6 
Lasso+Bladex 1 Cult 1 .5+1.5 97 99 0 . 5  0.5 89. 8 
Lasso+8ladex 1 Cult 2+2 98 99 1 . 2  0.2 93.3 
LSD (.05) 7 16 9 . 8  4.8 11 .4  
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Table 4 .  Evaluation of PPI Corn Treatment For•ulat1ons 
Previ ous Crop: Corn Preci pitation: lst week 1. 61 i nches 
Planti ng Date: 5/2/91 2nd week 0 .22 i nches 
PPI&PRE: 512/91 
Soi l: Si l t  loam; Weeds: Yeft = Yellow foxtai l 
2.9% OM; 6. 7 Ph Tawh = Tall waterhemp 
COMMENTS: Purpose to evaluate Eradi cane for•ulations. Performance was 
very good with all treat•ents. The 25G formulati on appeared 
equally effective to the l iquid. Control extended i nto 
mi d·July. Exper1•ental ICIA5676 provi ded equal levels ot 
control. Y1eld response reflected weed control. No 
cultivation. 
% Yeft % Yeft % Tawh % VCRR Yield 
Treat111ent l b/A act. 6/5/91 7115/91 7115/91 7/15191 bu/A 
Check 0 0 g 0 56.3 
PREPLANT INCORPORATED 
Eradi cane 25G 4 98 93 98 0 86. 4 
Eradi cane 25G 5 98 92 97 0 84.6 
Eradi cane 6. 7L 4 98 91 98 0 83 . 8  
Eradicane 6. 7L s 99 90 98 0 89.S 
PREEMf;Ri�NCE 
ICIA5676 6 . 4L 2 98 93 98 0 88. 9 
ICIA5676 6. 4L 2. 5 99 95 98 0 90. 9  
LSD (.05) 1 4 l 0 19. 7 
74 
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Table 5. Evaluation of Products for Use on Corn 
Planting Date : 5/23/91 
PPI&PRE :  5/23/91 
Soi l :  Silty clay loam; 
3 . 2% OM; 6. 7 pH 
Precipitation: 1st week 0.68 inches 
2nd week 1.90 inches 
Weeds: Grft = Green foxtail 
Tawh = Tall waterhe•p 
COMMENTS :  Compari son of  for•ulat1ons. Experimental Eradicane 25G performed 
at maximu• level for EPTC ingredient. Lasso EC, Lasso MT and 
Partner 650 had the highest consistency for alachlor comparisons. 
Yield for Treflan tended to be lower; however crop response was 
less than expected under most conditions. 
% Control 1991 
Grft Tawh Yield 
Treatment lb/A act. 7 / 15 7/15 bu/A 
PREPLANT INCORPORATEO 
Check 0 0 79.9 
Eradicane 6.7L 4 89 86 88.8 
Erad1cane 6. 7L+46·0·0 4 88 86 79.9 
Eradicane 25G 4 93 93 100. e  
Treflan 4L .75 6., 91 91 . 8  
SHALLOW PREPLANT INCORPORATED 
Lasso EC 3 91 90 98 . 7  
Lasso EC+46·0·0 3 86 71 88. 3 
Lasso MT 3 94 95 90.5 
Partner 650 3 92 94 98 . 8  
Lasso II 15G 3 83 84 87 . 1  
Cropstar 15G 3 76 80 87. 7  
PREEMERGENCE 
freedom 3L "] 93 96 100. 2  
LSD ( . 05) 9 21 13.0 
• 
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Table 6. Evaluation of Post Velvetleaf Control in Corn 
Planting Date: 5/2/91 
PRE: 5/2/91 
Precipitation: 
POST: 6/5/91 
Soil: Silty clay loam; 
3. 4% OM; 6. 3 pH 
PRE 1st week 1.61 inches 
2nd week 0.22 inches 
POST 1st week 2. 54 inches 
2nd week 0. 18 inches 
Weeds: Vele • Velvetleaf 
COMMENTS: Purpose to evaluate experi mental formulations (Savage = OF, 
2 , 4·0;  Shotgun = 2 , 4·0 + atrazine) and Marksman ( dicamba + 
atrazine) .  Data reflects the very high crop response from 
2, 4·0 or dicamba noted during 1991 season. Typical 2 , 4·0 
effects expressed in visual crop response rating (VCRR) were 
a factor in yield. Atrazine 1n the combination improved 
velvetleaf control. 
% Vele % VCRR Yield 
Treatment lb/A act. 7/2/91 7/2/91 bu/A 
PREEMERGENCE 
Ramrod (Check) 4 D 0 92.3 
PREEMERGENCE & POSTEMERGENCE 
Ramrod&2 ,4·0 amine 4&.25 68 14 88.6 
Ramrod&2 , 4-0 amine 4&. 5  74 25 75.2 
Ramrod&Savage 4&.3  61 18 94. 4  
Ramrod&Savage 4&.6 75 36 73. 8 
Ramrod&Savage 4&1.2 85 48 57.0 
Ramrod&Shotgun 4&. 8125 88 18 78. 8 
Ramrod&Shotgun 4&1.22 96 41 65.3 
Ramrod&Marksman 4&1. 44 93 25 83.3 
LSO ( . 05 )  s 13 24.S 
76 
Table 7. Evaluation of Resistant Pioneer Corn 
Planting Date: 5/23/91 Prec1p1tat1on: lst week 0.68 inches 
PPI: 5/23/91 2nd week 1.90 inches 
POST: 6/5/91 
Soil : Silty clay loam; Weeds : Grft . Green foxtail 
4 .3% OM; 7.2 pH Rrpw � Redroot pigweed 
COMMENTS: Purpose to evaluate crop response with Pursuit herbicide 
applied to experimental Pursuit resistant corn. Weed 
pressure very light. Check treatment produced the shortest 
corn and lowest yield. Crop response indicated good 
tolerance. 
Average 
% % % Plant Ht 
Grft Rrpw VCRR ( in)  Yie ld  
Treatment lb/A act. 7/12 7/12 7112 8/14 bu/A 
PREPLANT INCORPORATED 
Check 0 0 0 60.9 62.3 
Pursuit .063 99 99 8 64 . 2  62.7 
Pursuit+atrazine .063+.5 98 99 13 63.6 60.8  
Pursuit+ 
Eradicane Extra .063+4 99 99 5 66.9 76.5 
Eradicane Extra+ 
Bladex+atrazine 4+1.5+. 5  99 99 8 65.7 71 . 1  
PREPLANT INCORPORATED & POSTEMERGENCE 
Eradicane Extra& 
Pursuit+X-77+28% N 4&.063+.25%+1 qt 99 99 8 65.9 71.3 
POSTEMERGENCE 
Pursuit+X-77+28% N .063+.25%+1 qt 98 98 5 64.5 67.5 
Pursuit+atrazine+ 
X ·77+28% N .063+.5+.25%+1 qt 97 99 3 63.8 62.7 
Pursuit Plus+ 
X ·77+28% N .903+.125%+1 qt 99 98 11 62.6 65.2 
LSO ( . 05 )  2 l 8 2.2 7.7 
77 
Table 8 .  Evaluation o f  Accent over Counter 
Counter applied at planting 5/14/91 
Accent applied postemergence 6/5/91 
Rainfall after planting: 1st week 1.74 inches 
2nd week 0.23 inches 
Soii : Silty clay loam; 
3 .7% OM; 6.6 pH 
COMMENTS: Purpose to evaluate Counter insecticide formulation 
interaction with Accent herbicide. Counter 15G in furrow 
and the high rate as a band were the only treatments 
producing early crop response. Yields were not reduced. 
Treatment 
Check 
Counter 15G 
Counter 156 
Counter 15G 
Counter 15G 
Counter 20G 
Counter 20G 
Counter 20G 
Counter 20G 
Accent+X·77 
Counter 15G+Accent+X·77 
Counter 15G+Accent+X-77 
Counter 15G+Accent+X·77 
Counter 15G+Accent+X-77 
Counter 20G+Accent+X-77 
Counter 20G+Accent+X-77 
Counter 20G+Accent+X-77 
Counter 20G+Accent+X·77 
Accent+X-77 
Counter 15G+Accent+X·77 
Counter 15G+Accent+X·77 
Counter 15G+Accent+X-77 
Counter 15G+Accent+X-77 
Counter 20G+Accent+X-77 
Counter 20G+Accent+X-77 
Counter 20G+Accent+X-77 
Counter 20G+Accent+X-77 
LSD (.05) 
Place-
% % % 
ment lb/A act. 
VCRR VCRR VCRR Yield 
6 I 17 7 12 7 I 15 bu I A 
INF' 
INF 
BAND 
BAND 
INF 
INF 
BAND 
BAND 
INF 
INf 
BAND 
BAND 
INF 
INF 
BAND 
BAND 
INF 
INF 
SANO 
BAND 
INF 
INf 
BAND 
BAND 
1 
.75 
1 
.75 
1 
.75 
1 
. 75 
.032+.25% 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
l+.032+.25% 35 
.75+.032+ . 25% 14 
1+.032+.25% 10 
.75+.032+.25% 0 
1+.032+.25% 0 
.75+.032+.25% 0 
l+.032+.25% 0 
.75+.032+.25% 0 
.016+.25% 0 
1+.016+.25% 28 
.75+.016+.25% 16 
l+.016+.25% 0 
.75+.016+.25% 0 
1+.016+.25% 0 
.75+.016+.25% 0 
1+.016+.25% 0 
.75+.016+.25% 0 
2 
78 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
82.2 
92.6 
83 . 5  
85.l 
84.5 
87.4 
81 . 1  
82 . 9  
82.0 
86 .9 
84 . 0  
85.1 
86.9 
87.6 
88.5 
81 . 9  
86.7 
84.6 
84 . 9  
92.7 
88.4 
91 .4  
91 .3  
85.0 
88.1 
86.l 
81 . 8  
10.1 
Table 9. Soybean Herbicide Oemonstrat1on 
Previous Crop: Corn Prec1p1tat1on: 1st week 1.74 inches 
Planting Date: 5/14/91 2nd week 0.23 inches 
EPP: 4/2/91 
PPI&PRE :  5/14/91 Weeds: Grft = Green foxtail 
POST : 6 / 12 /91 KOCZ = Koch1 a 
Soil: Silty c1ay loam; 
3.2% OM; 6.7 pH 
COMMENTS: Heavy foxtail and kochie pressure. Above average 
precipitati on during late May and early June. Late season 
weed growth more signi ficant than in  past years. Data for 
plowed seedbed reported; no consistent differences were 
apparent when compared to disked seedbed. Thirty-two 
treatments provided at least 90% foxtail control; 13 
treatments exceeded 95% control of both foxtail and kochia. 
Preemergence treatments tended to perform considerably 
better in 1991 than for the 3-year average. Long-term data 
measures consistency. 
Treatment 
PREPLANT INCORPORATEO 
Check 
Pursuit 
Treflan 
Sonalan 
Prowl 
Treflan+Sen/Lex 
Treflan+Command 
Command+Sen/Lex 
Command+Pursuit 
Treflan+Pursuit 
Treflan+Scepter 
Treflan+Scepter 
Commence+Sen/Lex 
lb/A act . 
. 063 
. 75 
1 
1 . 25 
. 75+.38 
. 75+.75 
. 75+ . 25 
. 5+.063 
. 75+.063 
. 75+. 067 
. 75+ . 125 
l .  31+ . 3 
Prowl+Pursu1t 
Prowl+Pursuit 
Prowl+Pursuit+Sen/Lex 
. 875+ . 063 
l.25+.032 
. 875+.032+.25 
EARLY PREPLANT 
Treflan+Pursui t  
Prowl+Pursuit 
. 75+ . 063 
. 875+ . 063 
SHALLOW PREPLANT INCORPORATED 
Lasso 3 
Dual 2 . 5  
Lasso+Command 2+.75 
Lasso+Treflan 2+.25 
79 
Percent Control 1991 
Grft KOCZ 
7/18 7/18 
0 0 
86 98 
70 80 
78 82 
82 76 
84 96 
82 75 
90 80 
97 99 
97 99 
95 99 
96 99 
93 92 
95 99 
94 99 
92 95 
94 99 
95 99 
72 50 
78 30 
74 60 
78 50 
3 Yr Avg 
Gr Bdlf 
0 a 
72 68 
76 81 
78 76 
a1 90 
84 84 
80 87 
91 96 
94 95 
94 96 
94 97 
86 90 
91 95 
91 94 
89 92 
56 57 
59 43 
63 54 
78 71 
Table 9. Continued 
Treatment lb/A act. 
Lasso+Pursuit 2+.063 
·PRflUJft ��CWJf!PBAIEO l FR.EEHERG�tltE: 
Treflan+Sen/Lex& 
Sen/Lex .75+.25&.38 
Treflan&:Sen/Lex .75&.S 
�Er.�J{T rNtoMJCJRAru IL E91ftEMEBm4,f 
Pursu1t&Pursu1t+X ·77 .032&.032+.2s, 
PRE EMERGENCE 
Lasso 3 
Dual 2.5 
Pursuit .063 
Lasso+Sen/Lex 2+.5 
Dual+Sen/Lex 2+.5 
Lasso+Pursuit 2+.063 
Lasso+Command 2+.75 
Lasso+Lorox 2+1 
PREEMERGENC� I POSTEMERGENCE 
Lasso&Pursuit+X·77 2&.063+.25% 
Lasso&Scepter+X·77 2&.063+ • .5% 
Lasso&Basagran+COC 2&1+1 qt 
Lasso&Blazer+X·77 2&..5+ . .5% 
Lasso&Cobra+X·77 2&.2+.125% 
PREEMERGENCE & POSTEMERGENCE 
Lasso&Blazet+ 
Basagran+X·77 2&.38+.25+.5% 
Lasso&P1nnacle+X · 77 2&.0039+.25% 
Lasso&Class1c+X·77 2&:.0117+.25% 
Lasso&:Pinnacle+ 2&..0039+ 
Classic+X · 77 .0039+.25% 
Lasso&Basagran+ 2&.5+ 
Pinnacle+X·77 . 0039+.25% 
POST EMERGENCE 
rusilade+COC . 187+1 qt 
Poast+COC .2+1 qt 
Option+COC .15+1 qt 
Select+COC .094+1 qt 
rus11ade+Option+COC .125+.063+1 qt 
Assure+COC .0875+1 qt 
Pursuit+X·77+28% N .063+.25%+1 qt 
Poast+Blazer+ 
easagran+COC .3+.25+.5+1 qt 
Assure+Pinnacle+ .1125+ .0039+ 
Class1c+X·77 .0039+.25% 
LSD ( . 05) 
80 
Percent Control 1991 
Grft KOCZ 3 Yr Avg 
Zill. 7/18 Gr Bdl f 
94 95 89 94 
96 99 91 97 
97 99 92 98 
92 99 93 96 
94 88 74 68 
95 40 73 36 
94 95 84 75 
96 99 87 85 
94 99 81 85 
99 99 96 97 
97 95 
94 80 74 75 
94 60 95 78 
95 55 
86 55 71 78 
88 82 77 84 
85 95 75 92 
94 86 79 90 
86 82 72 91 
88 85 82 92 
86 65 80 85 
86 40 · -
78 0 87 0 
96 0 95 0 
96 0 95 0 
97 0 
95 0 
95 0 93 0 
88 60 89 74 
96 55 85 72 
75 50 
16 21 
Table 10. Velvetleaf/Soybean Evaluation 
Planting Date: 5/15/91 Precipitation: 1st week 1 . 74 inches 
PPI: 5/14/91 2nd week 0.23 inches 
PRE: 5/15/91 
POST: 6/12/91 Weeds: Yeft = Yellow foxtail  
LPOS: 6/18/91 Vele = Velvetleaf 
Soil: Silty clay loam; 
3 . 2% OM; 6 . 9  pH 
COMMENTS:  Moderately heavy, uniform velvetleaf; light, scattered 
foxta11 .  Several treatments prov1ded excellent control; 
espec1ally 1n view of significant weed densities. 
S1gnif1cant yield differences were not measured among 
treatments that provided at l east 80% early season 
velvet, ea f cont ro 1 . Long· term ave rage measures cons 1 s tency . 
Results in 1991 were generally consistent with long -term 
averages. 
Treatment lb/A act. 
PREPLANT INCORPORATED 
Check 
Prowl 1.25 
Treflan+Sen/Lex . 75+.38 
Coa11and . 75 
Co•i.and 1 
Co11aence 1 . 31 
Treflan+Com111and .75+1 
Treflan+Command+ .75+. 33+ 
Sen/Lex+Pursuit . 167+.021 
Treflan+Command+Sen/Lex+ . 75+ .25+ . 125+ 
Pursuit+Scepter .016+.031 
Commence+Sen/Lex 1 .31+.38 
Treflan+Scepter . 75+. 125 
Prowl+Pursu1t .875+.063 
Prowl+Pursu1t .875+. 032 
Treflan+Pursuit+Sen/Lex . 75+. 032+.25 
Treflan+Pursuit+Command . 75+.032+ .5  
Scepter+Pursuit . 063+ . 032 
XRM-5313 . 91 
XRM·5313 1.03 
5tlAbL,g� FBiPlANT DiCOR?QRA.r�ll 
Lasso+Pursuit 2+.063 
PfiEPLA�I lti�Q!IPCMJED & PR£DIEMrtl� 
Treflan&Sen/Lex . 75&.5 
81 
Percent Control 1991 3 Year Avg. 
Yeft Vele Yield % Yield 
7/12 7/12 bu/A Vele bu/A 
0 0 1.9 0 10 . 7  
89 8 4.4 18 18 . 1  
85 88 27. 4 87 28.8 
56 98 22.6 97 25.5 
-85 98 21 . 6  98 26.5 
83 85 21.5 89 28.0 
89 94 22 .0  
95 98 25 .0  96 25.4 
97 93 24.8 94 25 .0 
87 96 24.5 98 27 .4 
94 82 23.5 76 24.0 
89 93 27.1 86 28.1 
88 86 29.0 80 27.3 
93 93 27.8  91 28.4 
96 97 33.3 94 29 . 9  
82 88 26 . 5  88 29.8 
91 96 31.2 
92 99 28.3 
95 30 .8  88 29.6 
96 97 28 .7  77 26.4 
Table 10. Continued 
Percent Control !991 
Yeft Vele Y i eld 
Treatment 1 b/A act. 2ill,. 7/12 bu/A 
Treflan+Sen/Lex&Sen/Lex .75+.25& . 38 96 96 26.3 
PREPLANT INCORPORATED & POSTEMERGENCE 
Pursu1t&Pursuit+ . 032&. 032+ 
X-77+28% N . 25%+1 qt 92 69 20 .9  
PREEMERGENCE 
Lasso+Sen/Lex 2+.5 93 89 25 . 0  
Dual+Sen/Lex 2+ . 5  90 88 19.6 
Lasso+Pursu1t 2+. 063 96 83 21. 7 
Lasso+Lorox 2+1 89 43 12 . 6  
Lasso+Command 2+ . 5  94 86 21.4 
PREPLANT INCORPORATED & POSTEMERGENCE 
Treflan&Blazer+28% N . 75&.5+1 gal 90 46 10.6 
Treflan&Blazer+ . 75&.25+ 
Basagran+28% N . 5+1 gal 84 48 12.6 
Treflan&Basagran+28% N . 75&1+1 gal 88 78 23.0 
PREPLANT INCORPORATED & LATE POSTEHERGENCE 
Treflan&:Basagran+28% N . 75&1+1 gal 88 23. 4  
PREPLANT INCORPORATED & POSTEMERGENCE 
Treflan&Basagran+ . 75&:l+ 
Dash+28% N 1 qt+l gal 92 81 18.4 
PJJiPLMfl IffJ:!JRPtlAATEtl i 1CISTE .. EftGENCE: l bATE fDSIT'4ERGiWCE" 
Treflan&Basagran+28% N& . 75&. 5+1 gal+ 
Basagran+28% N .5+1 gal 91 95 25.5 
PREPLANT INCORPORATED & POSTEMERGENCE 
Treflan&Cobra+COC . 75&.2+1 pt 88 58 7.6 
Treflan&Classic+28% N . 75&.0117+1 gal 93 45 11. 1 
Treflan&Pinnac1e+ . 75&. 0039+ 
Classic+X-77+28% N . 0039+. 25%+ 
1 gal 90 76 22.0 
Treflan&Pursuit+ . 75&. 063+ 
X-77+28% N .25%+1 gal 94 64 14.7 
Treflan&Basagran+ . 7S&.S+ 
P1nnacle+28% N . 0039+1 gal 87 65 15.5 
Treflan&Basagran+ . 75&.5+ 
Classic+28% N . 0039+1 gal 84 67 24 .4  
Check 0 0 10.6 
LSD ( .05) 12 21 11.3 
82 
3 Year Avg. 
% Yield 
Vele bu/A 
87 29. 9  
80 26 .7  
68 22.2 
70 23.9 
78 25.8 
28 13.4 
52 17.1 
59 21.4 
75 24 .4 
75 21 . 8  
86 24 . 4  
85 25 .7  
71  19. 1 
56 20.8 
76 25.6 
79 23.8 
•r ... . . -
1& 6.5 
Table 11. Cocklebur/Soybean Demonstration 
Planting Oate: 5/15/91 Precipitation: 1st week 1 .74 inches 
PPI&PRE: 5/15/91 2nd week 0 .23 inches 
POST : 6/12/91 
LPOS: 6/18/9 Weeds: Cocb = Cocklebur 
Soi l :  Silt loam; Grft = Green foxtail 
2.9% OM ; 6 . 5  pH Rrpw = Redroot pigweed 
COMMENTS: Very heavy, uniform pressure. Postemergence Basagran, 
Cobra, Classic or Pursuit provided the hi ghest level of 
control. Cocklebur compet1t1on appeared to be an important 
factor affecting crop yield .  Treatments exceeding 90% 
control averaged 25 . 7  bu/A; those less than 70% averaged 
18 . 6  bu/A . 
Treatment lb/A act. 
Percent Control 1991 
Cocb Grft Rrpw Yie1d 
7115 9/16 9116 bu/A 
PREPLANT INCORPORATED 
Check 
Pursuit . 063 
XRM-5313 1.03 
Sen/Lex . 38 
PREPLANT I'NtOffPD�ATED ' PR-!£:MERGE�C,i 
Sen/Lex&Sen/Lex . 38&: . 25 
POST EMERGENCE 
Basagran+COC l+l qt 
POSTEMERGENCE & LATE POSTEMERGENCE 
Basagran+COC& . 5+1 qt& 
Basagran+COC . 5+1 qt 
0 
62 
62 
55 
73 
94 
99 
POSTEMERGENCE 
Cobra+COC+28i N 
B1azer+X·77 
Class1c+X·77 
.2+1 pt+l gal 94 
. 5+ . 5% 59 
. 0117+. 25% 96 
Pursuit+X-77+28% N . 063+.25%+3 qt 89 
Pinnacle+X-77 . 0039+ . 125% 49 
P1nnacle+Classic+X·77 . 0039+.0039+ 
Scepter+X·77 
Basagran+Pinnacle+ 
X-77+28% N 
LATE POSTEMERGENCE 
Rescue+COC 
. 125% 86 
. 063+.25% 
. 5+. 0039+ 
.2si+1 gal 
1 . 5+1 qt 
82 
75 
48 
LSD ( . 05) 9 
83 
0 
98 
99 
94 
80 
38 
58 
62 
99 
89 
98 
85 
65 
89 
70 
89 
31 
0 
97 
98 
96 
94 
30 
38 
so 
90 
95 
94 
96 
82 
95 
79 
72 
40 
2.3 
21.2 
18 . 0  
14.6 
21 . 3  
27. 4 
26.5 
20.8 
20. 9 
27.5 
26.4 
13.6 
24 .5  
22.5 
23.4 
12 . 4  
9.0 
3 Yr Avg 
% Yield 
Cocb bu/A 
0 7 . 4  
58 26.7 
57 23 . 7  
76 28.2 
95 28.8 
96 27.0 
93 22 . 6  
61 25.4 
95 30.1 
94 32.7 
42 20. 0 
41 16.0 
10 6.2 
Table 12. Postemergence Volunteer Corn Control in Soybeans 
Planti ng Date: 5/15/91 
POST: 6/13/91 
Soil: Silty clay loam; 
3. 5% OH; 6. 6 pH 
Prec1p1tat1 on: 1st week 0 . 18 inches 
2nd week 0 . 51 inches 
Weeds: Grft . Green foxtail 
Rrpw = Redroot pigweed 
Voco • Volunteer corn 
COMMENTS; Purpose to identify antagonistic reactions for foxtail or 
volunteer corn control with postemergence tank-•ixes. 
Applied 6/13/91 to volunteer corn 18·22 inches and foxtail 
1-3 inches. Control of volunteer corn r eaained at very high 
levels 1n the tank-mixes, with only one indication of an 
antagonistic reaction. Most grass herbicides used alone pro­
vided 85 to 93% foxta1 l control. Several tank-111xes provided 
foxtail control below these levels; suggesting at least 
trends toward antagonism. Sequential applications are sug­
gested if there is a risk of reduced control in tank· •ixes. 
Treatment 
Check 
Poast+Pursui t+COC 
Scepter+X - 77 
t'oast+COC 
Fus1lade+COC 
Assure+COC 
Opt1on+COC 
Pantera+COC 
Poast Plus+COC 
Assure II 
Select+COC 
BRC602+COC 
Poast+Sasagran+COC 
Fus1lade+Basagran+COC 
Assure+Basagran+COC 
Option+Basagran+COC 
Pantera+Basagran+COC 
Poast Plus+Sasagran+COC 
Assure II+Basagran+COC 
Select+Basagran+COC 
BRC602+Basagran+COC 
Poast+Classic+ 
Pt nnacle+X ·77 
Fusilade+Classic+ 
P1nnacle+X · 77 
Assure+C lass1c+ 
Pinnacle+X · 77 
Opti on+Classic+ 
Pi nnacle+l<-77 
lb/A act. 
. 188+. 063+1 qt 
. 063+. 25% 
. 188+1 qt 
. 094+1 qt 
. 062+1 qt 
. 102+1 qt 
. 06+1 qt 
. 1 88+1 qt 
. 039 
. 094+1 qt 
. 2+1 qt 
. 188+1+1 qt 
. 094+1+1 qt 
. 062+1+1 qt 
. 102+1+1 qt 
. 06+1+1 qt 
. 188+1+1 qt 
. 039+1+1 qt 
. 094+1+1 qt 
. 2+1+1 qt 
. 188+. 0039+ 
.0039+. 25% 
. 094+ . 0039+ 
. 0039+. 25% 
. 062+. 0039+ 
. 0039+. 25i 
. 102+. 00039+ 
. 0039+. 25i 
84 
% Grft i Rrpw % Voco 
7112 
0 
64 
41 
91 
46 
87 
86 
93 
89 
85 
89 
92 
87 
30 
69 
18 
77 
83 
72 
80 
80 
75 
39 
76 
81 
7/12 
0 
82 
81 
0 
0 
0 
0 
0 
0 
0 
0 
0 
so 
84 
71 
50 
48 
49 
53 
56 
31 
90 
96 
93 
92 
7/12 
0 
84 
89 
96 
99 
99 
99 
99 
96 
99 
98 
99 
94 
99 
99 
99 
99 
94 
99 
99 
99 
81 
99 
99 
98 
Yield 
bu/A 
7. 5 
17.9 
20.6 
18. 4 
18. 5 
19.3 
20. 8 
22. 5 
16. 4 
17.3 
18.3 
20. 0 
19.9 
17.l 
21.1 
21.1 
20. 1 
22. 0 
23.3  
18.9 
18. 7 
18.3 
15. 5 
21. 7 
22. 0 
Table 12 Continued. 
% Grft % Rrpw % Voco Yield 
Trea�nt. lb/A act. Zill W'- -2..Q! 
Pantera+Class1c+ .06+.0039+ 
P1 nnacle+X·77 .0039+ .25% 81 95 99 21.5 
Select+Pinnac1e+ .094+.0039+ 
Class1c+X·77 .0039+.25i 63 95 95 21.5  
Poast Plus+Classic+ .188+.0039+ 
P1M&Cle+X·77 .0039+.251 86 92 95 2S.5 
Assure II+P1nnacle+ .039+.0039+ 
Class1c+X·77 .0039+.25% 65 95 99 22.6 
BRC602+P1 nnacle+ .2+.0339+ 
Classic+X-77 .0039+. 2.51 77 94 99 2,., 
LSD ( .05) 10 13 3 7.2 
as 
Table 13. Herbicide Rate/Tillage - Soybeans 
Planting Date : 5.'14/91 Precipitation: 1st week 1.74 inches 
PPI : 5/14/91 2nd week 0.23 inches 
PRE; 5/15/91 
POST: 6fl2/91 Weeds : Grft z Green foxtail 
Soil: Silty clay loam; KOCZ z Kochia 
2 . 9% OM: 6.0 pH 
COMMENTS: Year four 1n long-term study in a corn-soybean rotation. 
Treatment 
Comparable treatments and rates are used for corn in the 
alternate year. Level of weed control dramatically affected 
1991 yield; greater than for previous years. Highest 
foxtail counts were 23 plants/square yard; koch1a 8 
plantslsquare yard. Reduced herbicide rates for pp1 or pre 
treatments did not maintain yield without cultivation. 
Cultivation alone. w1th a banded grass herbicide or with a 
postemergence comb1nat1on d id  not maintain yield. The level 
of early grass control and late season koch1a growth were 
important weed factors affecting yield. 
lb/A act. 
% 
Grft 
7/15 
% 
KOCZ 
7/15 
Grft KOCZ 
Plant/ Plant/ 
sq yd sq yd 
7/24 7/24 
Yield 
bu/A 
PREPLANT INCORPORATED 
Sonalan+Sen/Lex 
Sonalan+Sen!Lex 
Sonalan+Sen/Lex 
. 5+. 125 
. 75+ . 25 
1+ . 38 
48 
62 
64 
33 
50 
47 
22.5  7.5 5.0 
19. 5 2.5 10.0 
16 . 2  2. B 10.8 
Sonalan+Sen/Lex 
Sonalan+Sen/Lex 
Sonalan+Sen/Lex 
2 Cult 
PREEMERGENCE 
Dual (Banded) 
POSTEMERGENCE 
Poast+Blazer+COC 
PREEMERGENCE 
Oual+Sen/Lex 
Dua1+Sen/Lex 
Dual+Sen/Lex 
Oual+Senllex 
Oual+Sen/Lex 
Dual+Sen/Lex 
1 Cult . 5+. 125 
l Cult . 75+.25 
1 Cult 1+ . 38 
2 Cult 2 . 5  
2 Cult .2+. 5+1 qt 
1+.25 
1 . 5+ .38 
2+.5 
1 Cult l+.25 
1 Cult 1 . 5+. 38 
1 Cult 2+.5 
LSD ( .05) 
86 
83 
93 
93 
89 
86 
71 
74 
87 
94 
96 
97 
10 
70 
80 
87 
38 
10 
30 
82 
82 
89 
98 
97 
97 
9 
5. 8 
1. 3 
1 . 5  
18.S 
0 . 2  
3. 2 
7 . 8  
7. 8 
2 . 3  
0.7 
0.0 
0 .0  
4. 9 
2. 3 21 . 5  
1 . 2  26.6 
0. 3 24. 3 
4 . S  3.a 
6.2 9 .0  
4 . 8  11.2 
0 . 3  19 . 5  
0.3 19 . 2  
0.2 27.0 
0.3 27.6 
0. 0 31.0 
0 . 0  29.7 
2.6 5.7 
Table 14. Soybean Row Spaci ng with Chemical Rates 
Pl anting Date: 5/23/91 Preci pitation: 1st week 0. 68 inches 
PPI&PRE: 5/23/91 2nd week 1. 90 inches 
POST: 6/18/91 
Soil: Silty clay loam; Weeds: Grft = Green foxtail 
3 . 5% OM; 6. 3 pH Tawh c Tal l waterhe•p 
COMMENTS: First year of long-term study to evaluate the influence of 
row spacing on the performance of herbicide systems using 
different input levels. No consistent effects of row 
spacing on weed control were noted even though weed pressure 
was heavy and seriously reduced check yield. Yield on 
narrow row PPI treatments tended to be greater than for wide 
row; however the trend was not noted for pree•ergence or 
pos teme rgence treatments. Herb i c 1 de rate responses were 
less apparent than noted in other tests. 
Treatment 
PREPLANT INCORPORATED 
Check 
Treflan 
Treflan 
Prowl+Pursuit 
Prowl+Pursuit 
PREEMERG_ENCE 
Lasso 
Lasso 
Lasso+Sen/Lex 
Lasso+Sen/Lex 
f;OSTEMERGENCE 
Poast Plus+Pinnacle+ 
Classic+X· 77 
Poast Plus+Pi nnac1e+ 
Classic+X-77 
Pursuit+X· 77+28% N 
Pursuit+X-77+28% N 
lb/A act. 
.5 
1 
.5+.032 
1+.063 
1 . 5  
3 
1+. 25 
2+ . 5  
. 1+ . 002+ 
. 002+. 125% 
. 2+ . 0039+ 
. 0039+ . 25% 
. 032+. 2.5%+3 qt 
. 063+. 25%+3 qt 
LSD ( . 05) 
87 
% % 
Grft Tawh Yield bu/A 
7/15 7/15 7.5 in. 30 in. 
0 0 5. 2 3. 8 
82 56 20.4 16. 1 
95 87 34.2 30.7 
94 92 37. 0 34. 8 
98 98 38.8 37. 8 
93 90 29. 4 33.S 
92 89 31. 2 31 .2  
93 96 33. 6  34. 7  
97 99 31. 8 32.3 
96 85 29.0 29. 8 
96 87 25. 9 21.S 
80 62 19. 7 17 .0 
82 67 24.8 24 .3  
a J.4 8 . 4  
Table 15. foxtail Removal Timing Soybeans 
Planting Date: 5/23/91 Precipitation: lst week 0.68 inches 
PPI&PRE: 5/23/91 2nd week 1.90 inches 
EPOS: 6/12191 
POST: 6/18/91 
LPOS: 6/24/91 
VLPOS: 7/2/91 
Soil: Silty clay loam; 
3 .2,; OM; 6. 9 pH 
COMMENTS: Purpose to measure effect of different herbicide syste•s and 
time of foxtail removal . Uni form, very dense, green foxtail 
stand. All treatments provi ded excellent foxtail control ; 
so1l applied treatments were essentially weed free, rates 
for postemergence treat111ents were increased for late t; •ings 
to compensate for l arger weeds. All treatments exceeded 96% 
control in l ate season. Yield represents effect of 
co111petition. 
Treatment 
Check 
PREPLANT INCORPORATED 
Treflan 
PRE EMERGENCE 
Lasso 
EARLY POSTEHERGENCE 
Poast Pl us+COC 
POSTEMERGENCE 
Poast Plus+COC 
LATE POSTEMERGENCE 
Poast Plus+COC 
VERY LATE POSTEMERGENCE 
Poast Plus+COC 
LSO ( . OS) 
l b/A act. 
1 
3 
. 2+1 qt 
. 2+1 qt 
. 4+1  qt 
. 4+1 qt 
88 
Yiel d 
bu/A 
8 . 9  
28. 4 
26. 5 
20.l 
22. 6 
14.7 
8 . 6  
5. 0 
Table 16. Evaluation of Product Types for Effectiveness 
Planting Date: 5/23/91 
PPI&SPPI: 5/23/91 
So1 1 :  Silty clay loa»; 
2.9% OM; 6. 0 pH 
Precipitat1 on: lst week 0. 68 inches 
2nd week 1. 90 inches 
Weeds: Grft = Green foxtail 
Tawh . Tall waterhemp 
COMMENTS: Purpose to compare product formulations at equal rates. 
Triflura11n spray ( liquid or OF) for•ulations appeared 
si milar and superior to granule or 111pregnated treat»ents. 
PPI treatments were 2·pass incorporated with no delay, 
indicating a suggested t1•e interval 111ay be 1111portant. 
Prowl 1 1quid formulations were similar. Weed competit1on 
was the significant factor affecting crop yield. 
Treatment lb/A act. 
Check 
PREPLANT INCORPORATED 
Treflan 4L .75 
Tref1an+46· 0·0 . 75 
Tretlan lOG . 75 
Tr1tlura11n 4L . 75 
Trific 600 . 75 
Tri ·4 4L . 75 
Tr1·4 Aero 4L . 75 
Prowl 4L 1.25 
Prowl 3.3L 1.25 
Sonalan 3L 1 .1 
Sonalan lOG 1. 1 
S'HAUtJW RREPLAHT INtORPGRAljC 
Freedom 3L 3 
LSD ( .05) 
89 
Per;1vt Control 1991 
Grft Tawh Yield 
7/15 7/15 � 
D 0 12.0 
88 74 25 . 0  
69 57 19. 5 
68 58 22. 0 
89 83 25. 8  
88 88 23.3  
90 91 27. 5 
90 92 25. 5 
92 81 22.6 
94 77 21. 4 
95 91 28.2 
90 85 22. 0 
91 87 32 .2 
14 19 10.2 
Table 17. Evaluation of Postemergence Sandbur Control in Soybeans 
Planting Date : 7/15/91 
Application Date: 7/15/91 
Soil : Silt loam; 
Precipitation: 1st week 1.47 inches 
2nd week 1.65 inches 
COMMENTS: 
Treatment 
Check 
Pantera+COC 
Pantera+COC 
Pantera+COC 
Assure+COC 
Assure+COC 
Assure+COC 
Se1ect+COC 
Select+COC 
Select+COC 
Poast+COC 
Fusilade+COC 
3 . 2i OM; 6. 6 pH Weeds: F1sb = Field sandbur 
Yeft = Yellow foxtail 
All herbicides demonstrated considerable activity on field 
sandbur .  Control was generally s1milar to that for yellow 
foxtail. Pantera, Fus1lade, and Poast provided the .highest 
control across rates tested. Crop yield was not affected 
by herbicide or weed control. No cultivation. 
Percent Contro1 1991 
Fisb Yeft Yield 
lb/A act. 8/14 8/14 bu/A 
0 D 22. 6  
. 03+1 qt 83 94 22.1 
. 06+1 qt 95 98 24.8 
. 09+1 qt 97 98 27.5 
. 03+1 qt 88 92 22 . 1  
.06+1 qt 89 93 24 .0  
. 09+1 qt 90 95 20.6 
. 03+1 qt so 58 22 . 1  
. 06+1 qt 91 98 21 .6  
. 09+1 qt 81 96 21.0 
. 188+1 qt 91 98 23.8 
. 125+1 qt 93 98 25 . 4  
LSD ( .05) 18 10 6 .8  
90 
• 
Table 18. Corn Tillage/No-Till 
Planting Date: 512/91 
EPP: 4/2/91 
PPI&PRE: 512191 
So11 : Silty clay loa•; 
2 .9% OM; 6.0 pH 
Precipitation: EPP 1st week o.oo inches 
2nd week 1. 65 1 nches 
PPI& 1st week 1.61 inches 
PRE 2nd week 0.22 inches 
Weeds: Grft • Green foxtail 
Tawh • Tall waterhemp 
COMMENTS: Purpose to evaluate the effect of ti11age with EPP 
treatments in reduced tillage. Low weed pressure. 
Essentially co•plete weed control with all herbicide 
treatments. Yields tended to be higher on plots receiving 
seedbed tillage. 
Percent Control 1991 2 Year Average 
Grft Tawh Yield 
Treatment lb/A act. 7/15 7115 bu/A Crft Tawh bu/A 
Check/T11 lage 
Check/No Tillage 
EARLY PREPLANT 
oua1+atrazine/Ti11age 2 .5+1 
Oual+atrazine/No Tillage 2.5+1 
EARLY PREPLANT & PREEMERGENCE 
Oua1+atraz1nelr. 
Dual/Tillage 
Oual+atraz1ne&. 
Dual /No T11 lage 
PREPLANT INCORPORATED 
Eradicane/Tillage 
LSD ( . OS) 
1 . 5+1&1 
1 . 5+1&1 
4 
91 
0 
0 
99 
99 
99 
99 
1 
45 106. 7 
0 103 . 1  
99 114. 9 
99 109 . 6  
99 111. 6 
99 95.7 
97 105. 6 
7 23.6 
0 
13 
99 
97 
'i1 
23 100 . 1  
23 89 . 8  
99 110. 3 
98 91. 4 
99 104 . 4  
99 96 .6 
96 104 .4  
23 15 .6 
Table 19. No-Til l Corn Demonstration 
Pl anting Date: 5 /1/91 
FALL: 10/30/90 
EPP: 4/2 /91 
PRE: 5/1/91 
POST: 5/23/91 
Soi l :  Silty clay loam; 
4.5% OM; 6 . 2  pH 
Precipitation : April 
May 
2.73 inches 
4.53 inches 
Weeds: Grft = Green foxtail 
Tawh = Tall waterhemp 
COMMENTS: Outstanding performance for all spring and postemergence 
treatments. Late season grass emergence apparent in some 
treatments. Split applications tended to retain high level 
of control into late season. Yields tended to reflect level 
of late season foxtail control. A single cultivation would 
have improved control for several treatments. 
Table 20 .  Eval uation of Herbicide Carryover for Weed Control in No-Till Corn 
Planting Date: 5/13/91 
PRE: 5/14/91 
POST: 6 /5/91 
Soi 1 :  Silty c1ay loam; 
2 . 9% OM; 6 . 7  pH 
Precipitation: PRE 1st week l. 74 inches 
2nd week o. 23 inches 
POST 1st week 2 .  54 1 nches 
2nd week o .18 inches 
Weeds : Grft = Green foxtail 
Rrpw = Redroot pigweed 
COMMENTS : Study to determine the effect of herbicide carryover 
on weed pressure and response from reduced rates of no-till 
herbicides in corn. Yield clearly followed grass control. 
The carryover effect on weed level and yield is apparent by 
compar1ng check treatments. The residual effect of Lasso 
was 1 east, T re fl an and Pursuit combination had greatest 
effect. Hal f  rate herbicides were adequate to maximize corn 
y i e 1 d where weed pressure was reduced from the previous 
herbicide. No cultivation. 
Table 21. No-Til l Soybeans in Stubble Demonstration 
Pl anting Date: 5/23/91 
f'ALL: 10/30/90 
EPP: 4/2/91 
PRE: 5/23/91 
Soil : Si l ty clay l oam; 
4 . 5% OM; 6 . 2  pH 
Precipitation : April 
May 
2 . 73 inches 
4.53 inches 
Weeds: Grft = Green foxtail 
KOCZ = Koch1 a 
COMMENTS : Moderate foxtail seed production allowed in fall prior to 
stubble application of Roundup. Heavy precipitation in late 
May and early June reduced the length of residual control 
for fall and some EPP/PRE spring applications. foxtail was 
a major factor 1n yield. No cultivation. 
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Table 22. No·T111 Soybeans 1 n  Corn Stalks De•onstratton 
Planting Date: S/23191 
FALL: 10/30/90 
EPP: 4/2/91 
EPRE: S/1/91 
PRE: 5/23191 
POST: 6/12/91 
Soi l :  Si lty clay loam; 
4 . 5% OM; 6.2 pH 
Prect p1tat1on: Apr11 2 . 73 1 nches 
May 4.53 i nches 
Weeds : Grft . Green roxta11 
Rrpw • Redroot p1gweed 
COMMENTS: Moderate weed pressure is allowed 1n prevtoua filler corn. 
Several treatments provided excellent control. EPP and PRE 
combi nation were generally superior to fal l  or poste•ergence 
combi nations. Heavy May and early June prec1p1 tat1on 
reduced resi dual effect and i ncreased late season weed 
pressure. No cultivation. 
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Table 19. No-Till Corn Demonstration 
Percent Control 1991 3 Year Average 
Grft Tawh Yield % % Yield 
F'All EARLY PREPLANT PRE EMERGENCE POST EMERGENCE 7/15 7/15 bu/A Gr Bdl f  ltlllA 
Atrazine (2)+ 
Oual (2.5) 70 96 97.9 77 98 93.9 
Atraz1ne(2) oua 1 ( 2 . 5  86 98 111.4 86 98 115.6 
Atrazine(2)+0ual(2.5) 82 98 93 .7 86 98 108.5 
Atrazine(2)+Lasso MT(3) 74 98 100.8 81 97 104.4 
Atrazine(2}+Lasso (3) 72 98 91 . 0  
Atrazine(2)+Acetochlor(2.5) 83 98 99.8 
Atrazine(2)+Prowl(l.5) 86 98 112.5 
Atrazine{2) Oua1 (2.5) 96 98 105.9 90 98 116.3 
Atrazine{3) 84 98 104.6 80 99 103 .8  
Atrazine(l.33)+0ual (l.5) Atrazine(.66)+0ual (l) 92 98 101.8 92 98 120.1 
Atrazine( .5)+ Atrazine(.5)+ 
Bladex (l .5 )+0ual(l.5) Bladex(l)+Oual(l) 94 98 106 .4  95 99 120.1  
Bladex(2)+Dual (l.5) Bladex (l)+Oual(l) 8'1 9H 94.9 83 97 101.5 
Atrazine( .5)+ Atrazine(.5)+ 
Bl adex( 1. 5)  Bl adex (1. 5 )+ 
X ·  77( . 125%) 87 98 106.4 92 99 118.5 
B1adex(l.5)+Atrazine(.5) Accent(.31}+ 
X-77(.25%) 82 98 85.4 
Gramoxone(.5)+X·77 
(.5%)+atraz1ne(l)+ 
Bladex(2)+0ual(2.5) 94 98 106.8 88 97 108.9 
Gramoxone(.5)+X·77 Atrazi ne(l.5)+ 
(.5%}+Lasso MT(3) coc (1 qt) 90 98 101.0 87 93 117 .9 
LSO ( . 05) 12 4 17 .6  
94 
Table 20. Evaluation of Herbicide Carryover for Weed Control in Corn 
Lasso (2.5} 
Grft Rrpw Yield 
Treat•ent lb/A act. 8114 8114 bu/A 
Check 0 0 60.4 
PRE EMERGENCE 
Lasso+atraz1ne+Bladex 2+.5+1.5 94 97 109 .4  
Lasso+atraz1ne+Bladex 1+.25+.75 87 95 109.l 
Dual+atraz1ne+Bladex 2+.5+1.5 97 98 113 . 0  
Dua1+atrazine+B1adex 1+.25+.75 92 95 103 .l  
Acetochlor+Atrazine+Bladex 2+.5+1.5 97 98 105 .6  
Acetoch1or+Atraz1ne+B1adex 2+.25+ .75 93 98 105.8 
POST EMERGENCE 
81adex+Atraz1ne+X·77 1.5+.S+.s,; 48 92 78.l 
81adex+Atraz1ne+X·77 .75+.25+.5% 45 70 80.0 
Accent+Banvel+Atrazine . 0313+ .25+.5 77 82 97.4 
Accent+Banvel+Atrez1ne .0156+ . 125+.25 75 54 102 .2 
LSD ( .05) 11 6 16.9 
95 
Treflan ( . 75)+ 
Treflan (.75} Pursuit (.063} 
Grft Rrpw Yield Grft Rrpw Yield 
8/14 8114 bu/A 8/14 8114 l!Y!A 
59 0 86.3 74 80 93.0 
98 98 109.9 98 99 104. 1  
97 96 110.9 92 99 109.3  
98 98 111 .2 99 99 104.4 
98 98 117.6 97 99 101.2 
99 98 113.0 98 99 99.6 
98 98 115 . 1  94 99 102 .8  
82 87 96. 1 85 95 89.8 
84 80 101.9 80 90 94. 3  
86 94 106.1 89 97 102 . 4  
85 85 104.7 86 92 108.8 
10 s 11.2 7 3 8 . 9  
Table 21. No-T i l l  Soybeans in Stubble Demonstration 
.E!b.!:. EARLY PREPLANT PREEMERGENCE 
Pursuit( . 063)+Dua1(2.5) 
Pursuit( .063}+Prow1(1.5) 
Pursu1t( .063)+Treflan(l) 
Pursuit( .063) 
Preview( .42)+Dua1(2 .5) 
Pursu1t( .032)+Dua1(1 .5) Pursu1t( .031)+Dual (l) 
Pursuit( .063) 
Pursuit( .063)+Dua1 (2.5)  
Preview( .42)+0ua1(2.5)  
Pursuit(.063)+Prow1 (1 .5) 
Pursuit( .063)+Treflan(l) 
Prowl (l.5)+Sen/Lex( . 38) Sen/Lex( . 33) 
Lasso MT(l.S)+Sen/Lex ( . 38 )  Lasso MT(l)+Sen/Lex( .33) 
Lasso(l.5)+Sen/Lex ( . 38) Lasso(l)+Sen/Lex( . 33) 
Dua l (l . 5)+Sen/Lex( . 38) Dual (l)+Sen/Lex ( . 33) 
Acetochlor(l.5)+ Acetochlor(l)+Sen/Lex ( . 33) 
Sen/Lex( . 38) 
LSD (.05) 
96 
Percent Control 1991 3 Year Average 
Grft Kocz Yield Y1eld 
7 /17 7/17 .ruu.A Gr Bdlf ID!LA 
80 61 18 . 7  81 85 27. 8  
86 82 27.8 87 91 32.S 
15 85 28.7 
63 91 26.8 
40 95 24. 8  44 92 23 .8  
97 96 35 . 7  95 96 36.6 
67 75 20.3 
95 85 31 . 2  89 92 35.2 
91 98 35.2 85 94 33.1 
94 86 29.7 92 92 36.9 
90 86 31.8 
93 89 35.0 81 87 29.0 
82 94 27. 2  16 90 22., 
89 94 33.1 61 89 22 .6  
93 94 34 .7  81 89 26. 8  
87 94 26 .2 66 88 20.2 
22 14 11.2 
Table 22. No-t i l l  Soybeans in  Corn Stalks Oe•onstration 
1991 Percent Control 3 Year Average 
Grft Rrpw Yield Yield 
.Eru:.b EARLY PREPLANT E. PREEMERGENCE PRE EMERGENCE POST EMERGENCE 7119 7/19 bu/A §!:. � � 
Dual (2 .5 )  Sen/Lex ( . 5) 86 65 6.1 70 67 13.5 
oual (l.5) Oual(l)+Sen/Lex( .5)  93 77 12.6 85 73 21.6 
Dual (1.5) Dual(l)+Sen/Lex( .5 )  86 48 9.6 80 12 16. 1  
Pursuit( . 063) Dual (2) 91 83 22.3 
Dual (l.S)+Pursuit(.032) 95 70 12.0 
Oual (l .5)+Pursuit(. 032) Sen/Lex(.33) 96 80 19.3 
Oual (3)+Sen/Lex (. 38) Sen/Lex(.33) 97 85 20.1 96 88 31.4 
Dua1(2.5) Pursu1t(. 063)+X-77(. 25%) 97 63 18.3 91 69 24 . 9  
Dual (l.5)+Pursu1t( . 032) Pursuit(. 032}+X-77( . 25%) 95 80 23 . 3  94 85 29.6  
Roundup(.75)+ 93 84 22. 0 66 86 27.1 
Lasso MT(3)+ 
Sen/Lex(.5) 
2 . 4-0 ester( .75)+ Lasso MT(3)+ 91 90 25 .2  78 88 27.3 
Roundup(. lB}+AS Sen/Lex(.5)+ 
COC(l qt} 
Gramoxone(.S)+X-77 97 89 24.0 
( . 51)+Lasso MT 
(3)+Pursuit(. 063} 
Gramoxone(.S)+X-77 96 92 28.0 
(. 5%)+Dua1(2.5)+ 
Sen/Lex(.5) 
oua1(2.5) Classic ( . 0039)+Pinnacle 76 58 13 . 5  80 15 22.9 
(. 0039)+X·77(. 1251)+ 
28% N (3 qt) 
Roundup(. 18)+AS+ Poast(. 3)+Blazer(.5)+ 69 40 6.6 82 70 24.6 
2 , 4·0 es(.75)+ Basagran( . 75}+X-77( . 125%) 
COC(l qt) 
Gramoxone(. 5)+ Fus1lade(. 187)+Blazer(.S)+ 99 93 28. 4 79 fl �3 
Basagran( .75)+X·77(. 125�) 
LSD ( . 05) 20 24 12 . 1  
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Table 23. Soybeans Tillage/No-Till 
Planting Date: S/15191 
EPP: 4/2/91 
PPI&PRE: 5/15/91 
EPOS: 6/12/91 
POST : 6/18/91 
Precipitation: EPP 1st week 0.00 i nches 
2nd week 1.65 inches 
PPI 1st week l .  74 inches 
2nd week 0.23 inches 
So11: Silt loa•; Weeds: Grft . Green foxtail 
3 .2% OH; 6.6 pH Kocz . Kochi a 
COMMENTS: Purpose to evaluate effect or tillage with EPP treat1ents. 
Established in 1990 untilled corn stalks. Spring tillage 
Just prior to planting reduced koch1 a pressure. Tillage 
appeared to offer no yield advantage other than weed 
control. 
Treat•ent lb/A act. 
Check/T11 lage 
Check/No Tillage 
EARLY PREPLANT 
Prowl+Pursuit/Tillage .875+.063 
Prowl+Pursu1t/No Tillage . 875+. 063 
EARLY POSTEMERGgNCE & POSTEH(RGENC£ 
Poast Plus+COC&Pursu1t 
X-77+281 N/Till age 
Poast Plus+COC& 
X-77+28l N/No Tillage 
PREPLANT INCORPORATED 
Prowl+Pursuit/T111age 
LSD ( . OS) 
. 1875+1 qt&.063+ 
.2Sl+l qt 
. 1875+1 qt&.063+ 
.2Sl+l qt 
.875+.063 
98 
�rcent CQntrol 
Grft 
Zill 
0 
82 
96 
93 
96 
96 
98 
s 
Kocz 
vis 
83 
0 
99 
99 
96 
81 
99 
6 
1991 
Yield 
bu/A 
12. 0 
9.2 
24 .2  
24 .7 
23.9 
22.3 
27.2  
8 .2 
WET CORH DISTILLERS GRAIN RESEARCH 
C. P. Birkelo and o. R. Sorenson 
S.E.FARM Aniaal Science 91·21 
REPORT 
Introduction 
The product1on of ethanol from corn involves the conversion of starch 
to simple sugars by enzy�es and then to ethanol by yeast fermentation. The 
pri mary by-product resulting from this process. called distillers grain, is 
essentially the grain •inus the starch and is high in protein, 01 1 and fiber. 
Disti llers grain is a h1gh quality livestock reed that� has bt:Cn well accepted 
nutri tionally for many years, mainly as a protein saur�. Dtstillers grai n 
is frequently fed in its wet for11 (WOG) to avoid drying CC-SU. 
This report contains data from two cattle feeding trials in which WOG 
was fed in one case as a major source of feed energy and in the other as a 
source of additi onal fiber for f1nish1ng yearling steers. 
Materials and Methods 
Trial 1 was conducted with 81 yearling, crossbred steers that had been 
vaccinated upon arrival at the feedlot (IBR, BVD, BRSV, Lepto and 7 -way 
clostridium) , blocked by weight, and fed one of three fi nishing diets 
(Table 1). The control was a predominantly rolled corn fi nishing d1et (CORN). 
WOG stored separately before feedi ng replaced 26% corn and 4% soybean meal in 
the second diet (30WOG).  It  was necessary to include WDG at such a high level 
to improve energy �5ttr.m.tes based on �rfcrmin�e dirterllfl�es even though this 
resulted i n  overfeed1no of crude prote1 n. woe mixed d�r1 ng storage with oat 
mill by-product (OMS. npprox1mate1y BOS oa� hulls) was u.s�d in the third diet 
(WOG· OMB) . The.. WDG·Df1S treatment WiiiS i nclW:led in du! trf al because previous 
laboratory il'Gtk had sugg:est!d -rhB'l. ttm mixing of WOG with a dry feed such as 
OMB .a_y help pralof'ID rtorage 1 1  r� �ur1ng the winter and prevent freezing 
prcbla� I n  severe eo-1d. AJthough tne levels of WOG and OMB were to be the 
seme 1n  30YOG ond �G�QHB d1ets.r a •ixing error resulted in lower WOG and 
hr gher 0)1S fn tht latter than Wfi5 1ntended. 
Jin?I sutrs 'fiere wefghe-d  en ano rirr test dter an overnight r.!llloval of 
feed anti water and at 28·day 1 nti:rvaJs after an ov�rni ght remov 1 of water 
only. 'fhe,i were s l aug_hU!r!d ttta day aft-er the lnt wr:iQhing and C:.Btc111UJ data 
were cgl1�ctetl al the plent_ .\ddi titIDa11y, l· f n� h  thl ck samples .-ate taken 
from the surface of the rib eye of six carcasses per treat1ent for later 
analysis of cholesterol content. 
Trial 2 was conducted similarly to Trial l except that i t  was repeated 
a second time to i ncrease the number of observations. The finishing diets 
were designed to compare 10% WDG (lOWOG) to 10% ground alfalfa hay (lOALF) as 
a roughage source and to a diet containing no roughage (OR; Table 2) . Diet 
neutral detergent fiber (NOF) levels averaged 8.34. 12. 33 and 10. 28% of dry 
matter for OR, lOALF and lOWDG, respectively. 
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Results and Discussion 
The winter temperatures during Trial 1 were substantially warmer than 
long-term averages and severe cold ( daily high te�perature <O f) was 
experienced only during the first 14 days. While storage of WDG when mixed 
with OMB did prevent freezing in subzero te11peratures, it appears to be 
impractical for extended periods of time since •ixed storage increased the 
spoilage rate in warmer temperatures ( daily high temperature >38 F) .  
Feedlot performance results for Trial 1 are presented in Table 3. 
Average daily gains (ADG) were the same for the CORN and 30WOG treatments 
(P> . 10) . AOG of WOG·OMB tended to be lower (P= . 12) and contributed to a 
significantly lower off-test weight {P<.05). Ory matter intake (OHI} tended 
to be greater (P-. 10) and feed efficiency (r: G) poorer for WDG·OMB (P •. 07) 
than the other treatments. Carcass data are presented in Table 4. In 
general, no differences were found in carcass characteristics due to treatment 
(P>.10) with one exception. Kidney, pelvic and heart fat percentage (KPH) was 
greater for 30WDG than the other treatments (P<. 01 ) .  The reason for th1 s 
difference 1s not obvious, but the magnitude was small enough that it had no 
significant effect on yield grade (P> . 10 ) .  Cholesterol concentrations in lean 
muscle samples were not affected by treatment (P>.10). 
Resul ts from Trial 1 indicate that the net energy value of the WDG used 
in this study is similar to that of rolled corn. While a small amount of 
soybean meal was also replaced by the WDG, th1s would lower the net energy 
estimate by only 1.5% and even this difference can be accounted for by the 
energy cost of metabolizing excess crude protein that would not have occurred 
in a balanced diet. Estimates of da11y gain differences between WOG·OMB and 
the other treatments using similar values for corn and WOG are well within the 
limits of experimental error. Th1s conclusion is in contrast to published 
values that are 6 to 11% lower than corn. Such differences are large enough 
to alter relative economic values of WDG to other feeds. 
The feedlot performance data for Trial 2 are presented in Table 5. 
Differences in final weight, DHI, AOG, and F: G were generally very small ( 3% 
or less) and not significant (P>.10). Overall performance for all treatments 
was very good. Additionally, no treatment differences t n  carcass 
characteristics were found {Table 6. P> . 10) . Incidence of liver abscesses was 
very low and showed no indication of problems typicall y associated with low 
and no roughage diets such as acidosis. 
Since there was no roughage effect evident ( 1. e  . • no difference between 
OR and the other treatments) , conclusions based on the similarity of 
performance between lOALr and lOWDG with respect to alfalfa and WOG roughage 
val ue would be inappropriate. Lack of roughage effect could have been due to 
one of two causes; either WOG has no roughage value as a consequence of its 
high fiber content and the alfalfa was perhaps ground too fine, negating its 
roughage value, or else adequate care was taken in adapting the cattle to the 
high grain diets and in managing the bunks throughout the study such that the 
need for roughage was substantially reduced or eliminated. Given the level 
of performance and the small number of liver abscesses found 1n this study, 
the latter reason seems more likely. Different feeding conditions will need 
to be created to better evaluate this question. 
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TABLE l. COMPOSITION OF FINISHING DIETS FED IN TRIAL 1 
(ORY HATTER BASIS) 
Ingredient 
Roll ed corn 
OHe• 
WOGb 
Molasses 
Supple11entc 
soybean meal 
Potassium chloride 
CORN 
74.08 
16.80 
3 .00 
4.00 
.50 
Treat1ent 
30WOG 
48 . 08 
16.80 
30. 00 
3 .00 
.so 
Limestone 1. 10 1. 10 
Trace mineral salt . 50 . 50 
Vitamin A premix . 02 . 02 
WOG·OMB 
48 . 08 
25.80 
21 .00 
3.00 
. 50 
1 .10 
.50 
. 02 
� Oat mill by-product. Appr-oxf�ate11 Bot oat hulls. 
& Wet distillers grain ( c�rn). Avelilgeo 30.31 dry Matter, 35. 8% crude 
protein. 8 .6% fat and 63 . 5% neutr1l d�tBrgent fiber. 
G Contained Rumensin to prov1de 17.! git.on and Tylan to provide 7 .6  
g/ton of total diet dry matter. 
TABLE 2. COMPOSITION Of FINISHING DIETS FEO IN TRIAL 2 
(ORY MATTER BASIS) 
Treat11ent 
Ingredient OR lOALF lOWDG 
Rolled corn 94.79 85.79 85.63 
Ground alfalfa 10.00 
woe• 10.00 
Molasses 2. 00 2. 00 2. 00 
Supplementb 
Oicalc1um phosphate .14 . 10 . 10 
Potassium chloride .36 .07 . 35 
L1•estone 1 .40 1 .03 1 . 40 
Trace mineral salt .so .so . 50 
Urea .61 .31 
Vitamin A pre•1x . 02 . 02 . 02 
a Wet dist111ers grain ( corn) . 
b Contained Rumensin to provide 24. 1 g/ton and Tylan to provide 7.S 
g/ton of total diet dry matter. 
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TABLE 3. FEEDLOT PERFORMANCE OF YEARLING STEERS IN TRIAL 1 
Treatwient 
Item co. t, 30WOG WOG·OMB 
No. steers 27 27 27 
Initial weight , lb 805 798 797 
Final weight. lb 1139b 1129
bc 1106c: 
Dry matter intake, lb 20.8 20.8 21.9 
Average daily ga1n, lb 3.04 3.00 2.81 
Feed : 9ain 6.88 6.93 7.80 
• Standard error. 
b,c: P<.05. 
TABLE 4. CARCASS DATA FOR YEARLING STEERS IN TRIAL 1 
Item 
Carcass weight, l b  
Dressing percent 
Fat thickness. in. 
Rib eye area. 1n. 2 
KPH fat, , 
Quality graded 
Yield grade 
Cholesterol. mg/100 g 
• Standard error. b,e P<.01 . d 10 . high select; 
CORN 
700 
61 . 5  
.58 
12.0 
2.3e 
11.30 
3.24 
lean 51.26 
11 ., low choice. 
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Treahlent 
30WOG WDG·OMB 
702 689 
62.2 62. l 
.56 .57 
11.5 11.4 
2.5b 2. 2c 
11.33 11. 00 
3.41 3.30 
53 . 18 46.97 
SE8 
3.7 
9 . 6  
. 15 
.082 
. 216 
SE0 
5.7 
.29 
.028 
.19 
.06 
. 158 
.106 
5 .240 
TABLE 5. FEEDLOT PERFORMANCE Of YEARLING STEERS IN TRIAL 2 
Treatment 
Item OR lOALf' lOWOG SE8 
No. steers 38 38 38 
Initial weight, lb  828 822 825 4 . 4  
Final weight . lb 1198 1201 1188 10.5 
Dry matter intake, lb 20.2 20.8 20.8 . 31 
Average daily  gain, lb  3.84 3.90 3 . 79 . 12 
Feed:2a1n 5.32 5.36 5.53 . 255 
a Standard error. 
TABLE 6 .  CARCASS DATA fOR YEARLING STEERS IN TRIAL 2 
Treatment 
Item OR lOALF lOWDG SE1 
Carcass weight, lb  719 727 714 5 . 5  
Dressing percent 61.1 61.4 61 .0  .24 
fat thickness, in. .52 .59 .57 .022 
Rib eye area. in. 2 12.7 12.9 12.4 . 22 
KPH fat, % 2.2 2.3 2.2 .08 
Quality gradeb 10.73 10.40 10.60 .239 
Yield grade 2 . 91 3.06 3 . 10 . 110 
Liver abscesses. % 6.3 0 5 . 9  
• Standard error. 
b 10 = hi gh select; 11 = low choice. 
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Summary 
High moisture corn was ensiled untreated (treatment 1) or treated with 
one of three different inoculants (treatment 2 = l actobacillus ; treatment 3 
= l actobacillus + streptococcus; treatment 4 = lactobacillus + serratia) ,  each 
at two moisture levels {27 .2% and 22.4%). Inoculant effects on fermentation 
were moisture dependent . The pH . acetate concentrations and dry matter losses 
were generally  lower and lactate concentrations higher due to inoculation at 
27. 2% moisture. Over a 11 . treatment 3 was somewhat more effective than 
treatments 2 or 4 .  Inoculation effects were general ly  l ess at 22 .4% moisture. 
Inoculant effects on soluble N were small and probably  of little  nutritional 
importance. Aerobic stability was decreased by inoculation and lower 
moisture . Inoculation did not positively affect daily gain , feed : gain. feed 
intake or carcass characteristics. 
(Key Words: Corn. Grain. Inoculant. Fermentation .  Cattle. ) 
Introduction 
Much of the feed consumed by cattle in this country is ensiled. The 
fermentation process that occurs during ensiling produces large quantities of 
acid. particularly lactic acid. which in turn preserves the ensiled feed as 
l ong as oxygen is excluded. Some l oss of nutrients during fermentation is 
unavoidable. However.  losses are reduced in conditions where fermentation 
rates are increased and greater leve1s of l actic acid are produced. One 
successful approach to improving fermentation characteristics has been to 
inoculate feeds at the time of ensi11ng with microorganisms which promote 
1 act i c acid p reduction. Most of the research eva 1 ua ting i nocu 1 ants has 
involved whole plant corn. sorghum and al falfa silages. Little  information 
is available on their effects on ens1led, high moisture corn grain. 
Effectiveness of inoculants with high moisture corn grain may be different due 
to form and availability of the fermentation substrate. 
The i:aojecthe Qf this study was to determine the effects of three 
microbial inccu\afilt.i, lactobacillus3 , l actobacillus + streptococcus4 and 
lactobacil1us serrat1a4 , on fermentation characteristics of ensiled .  high 
moisture corn grain and the subsequent performance of yearling cattle finished 
on the treated corn. 
\ssi st ant Professor. 
2Ma11i1,11rr. &outheest South '!laMt• l.l,puiment Farm, Beresford. 
3ec;,1.,lil 11Mtm1ns lactobacit1�111rm1n11, ICI Americas Inc. 
4E�ti11mral inoculent of me1 .,_,.,_i:u Inc. 
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Materials !!!!!. Methods 
Approximately 200 ton of high moisture corn were purchased locally and 
delivered during a 2·day period during harvest to the Southeast South Dakota 
Research farm. The corn was coarsely cracked and ensiled in plastic silage 
bags at an average rif 25 tons per bag. Four treatments were applied at the 
t ime of ens iling: treatment 1) control ( no 1 noculant ) ;  
treatment 2) lactobacillus; treatment 3) lactobaci11us + streptococcus; 
treatment 4) lactobacillus + serratia . One bag of each treatment was ensi1ed 
each day and treatments were applied in liquid solution by way of a spra� 
nozzle mounted on the discharge of the grinder and supplied at least 10 
organisms per gram of corn. Moisture content of the corn was 27.2� on the 
first day but only 22.4% on the second. 
Fer11entat ion characterist 1 cs were deter11ined on the unens i1 ed high 
moisture corn as well as ensiled core samples taken at 1, 2 ,  7 ,  21 and 56 days 
postensiling. Composite samples were also taken during feedout from each bag 
and analyzed (>286 days postensi11ng) .  
The corn samples were analyzed for pH, acetic and lactic acids by gas­
liquid chromatography and Burroughs buffer-soluble N. Acetic  and lactic acid 
concentrations are expressed as a percent of dry matter as determined by Karl 
Fisher procedure (methanol extraction) 1n an effort to take 1nto account 
di fferences in volatile compound content. 
Inoculant effects on dry matter loss were determined by we1gh1ng 2. 2 lb 
of high moisture corn after treat1ent i nto nylon bags which were tied closed 
and inserted into the middle of the plastic  silage bags during filling. The 
nylon bags were recovered during feedout and the contents removed and weighed. 
Dry matter content of the corn before and after ensiling was determined by 
Karl Fisher procedure. 
Our1ng feedout,  triplicate ll·lb samples were taken from each bag to 
determine aerobic stability. In order to ensul"ll that na priar aeterioration 
had occurred .  samples were taken approxlmnte1y 2 re.at bffl1tnd the surface of 
the ensiled corn. These samples were pla_eBll frt  .5·911111.m i Mull:ited buckets and 
a thermocouple was imbedded in  the center of each samp1e. The thermocouples 
were attached to a multipoint recorder and temperatures were recorded hourly 
for 260 hours. 
One hundred forty·four crossbred yearling steers were randomly allotted 
to treatment within weight block resulting in  nine steers per pen and four 
pens per treatment. Initial and final weights were taken after an overnight 
removal of feed and water. Interim weights were taken approximately every 
28 days after overnight removal of water only. The cattle were gradually 
adapted to a 90% concentrate diet over a period of 16 days . The diets are 
shown in Table 1 .  Treated corn containing 27 . 2% moisture was fed for the 
first 55 days on test. Treated corn containing 22.4% moisture was fed for the 
remainder of the study. Carcass data were collected 24 hours after slaughter. 
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TABLE 1. FEEDLOT DIET COMPOSITION (ORY MATTER BAS!� 
Ingredient .l z 3 ' .s 
'lf. 
High moisture corn 33.3 74.5 80.5 85.5 
Rolled corn 53.6 33.2 
Alfalfa hay 38.0 28.0 21.0 15.0 10.0 
Molasses 4.0 3.0 2.0 2.0 2.0 
Supplement 4.4 2.5 2.5 2.5 2.5 
Analy:sis 
Dry matter, % 85.6 80.7 75.3 74.6 74.1 
Crude protein, % 13.8 13.0 12.4 11.9 11.5 
Net energy, Meal/cwt 
Maintenance 80.4 887.8 93.0 96.2 98.8 
Gain 51 . 4  57.9 62.7 65.5 67.9 
Calc ium ,  % .93 .74 .62 .53 .45 
Phosphorus, % .54 .30 .29 .30 .31 
Potassium, % 1.45 .98 .81 .70 .60 
Vitamin A, IU/lb OM 3295 2266 2266 2266 2266 
Monensin, 21r DM 12.4 26.4 26.4 26.4 26.4 
Fermentation data, aerobic stability and dry matter recovery were analyzed 
as a factorial with treatments, moisture content and time (for time series 
samples) as main effects. Ory matter intake, feed efficiency and carcass data 
were analyzed by the same procedures as a randomized block design. Average 
daily gain was analyzed as a complete random design using initial 
weight : height ratio as a covariate. When F tests were significant, means were 
separated by Ouncan •s  multiple range test. 
Results ..!!J£1. O i scuss ion 
fermentation characteristics were affected substantially by i nocul at 1 on and 
moisture content as evidenced by the differences in pH, and acetate and 
lactate concentrations. Higher moisture resulted in lower pH (P<.01) and also 
affected the response to inoculation (Figure 1). Treatment 4 ( 27.2%) lagged 
behind and did not achieve a s igni ficant decrease in pH until 7 days 
postensiling and did not match the levels of treatments 2 and 3 until 21 days. 
There were no differences between inoculated treatments at 56 days when 
ensiled at 27.2% moisture but a l l  were lower than treatment 1 (P<.01). In 
contrast, pH did not change through 56 days for control corn ensiled at 22.4% 
moisture (P>.10 ) .  Inoculation of the drier corn decreased pH for treatments 3 
and 4 by 21 days and for treatment 2 by 56 days post -ens 111 ng (P<. 01). 
Treatment 4 resulted in the lowest pH at 56 days. The pH of the composite 
samples ( >286 days) were higher (P<. 01) than those at 56 days and varied 
little by treatment for the higher moisture corn. The pH was lower in most 
cases with higher moisture corn. Composite values reflect changes that 
occurred both during ensiling after 56 days and from exposure to air during 
feedout. 
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figure 1. Effect of inoculant treatment on pH changes over time. 
The changes in pH suggest a general improvement in fermentation due to 
inoculation. This is supported by changes in acetate and lactate 
concentrations as well ; however, these were also moisture dependent. Acetate 
concentrations for treatments 3 and 4 at 27 . 2� moisture were lower than 
control from 7 days through 56 days postensi ling (P< . 01) . Acetates at 56 days 
were .08, .07, .05 and . 05% for treatments 1 through 4, respectively. At 
lower corn moisture content (22.4%), fermentation was apparently restricted 
to the extent that acetate levels did not change over time or by treat•ent 
through 56 days (P>.10) wtth the exception of treatment 4 .  Acetate 
concentrations of composite samples were generally higher than at 56 days 
(P< . 01 ) . 
Lactate concentrations we re inverse 1 y related to acetate cone en tr at 1 ons and 
pH. Lif_ �qt� I r  c reased over t1me (P< . 01} and tended to increase more rap1dly 
for nm:ol at�d corn (27.2% moisture) than control. This was most pronounced 
for r.r�et er, t!. 2 and 3. Treatment 4 (27. 2% moisture) lagged behind other 
treatments and did not achieve significant 1ncreases in lactate until 21 days 
postens i ling ( P<. 01) .  Lactate concentration at 56 days was higher for 
treatment 3 than control (27. 2% mo1 sture), . 92 and .62%. Lactate 
concentrations did not change with time or treatment at 22.4% moisture through 
56 days (P>.10). Lactate increased significantly (P<.01) for the composite 
samples (>286 days) compared tc �6 �By from .80 to 1.94% and .06 to .80% for 
27.2% and 22.4% moisture, re�pei:ti��ly This increase indicates substantial 
fermentation even after 56 da.v� ""'11 ,g. 
Changes in Burroughs buffer soluble N as a percent of total N occurred due 
to treatment but were also moisture dependent. Soluble N increased over ti�e 
at 27 .2% moisture (P< .01) and was sign1 ficantly higher for treatment 3 
compared to control at 56 days, 32.74% and 24.68%. No differences were found 
by treatment or time at 22.4% moisture (P>.10) but overall were lower than 
soluble N levels at 27.2% (P< . 01) . 
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Dry matter (OM) losses are presented in Table 2. In all cases, DM losses 
were low, especially with 22.4% moisture corn, leaving little room for 
improvement. Nonetheless, they were reduced by over 2 percentage po1nts by 
treatments 3 and 4 (P< .05) with 27 . 2% moisture corn. Lower moisture also 
resulted in smaller DM losses (P<.05 ) .  However, there were no differences 
among treatments w1th 22.4% moisture corn (P>.10). 
TABLE 2. ORY MATTER LOSS OF 
Aerobic s ta b i  1 ity was UNINOCULATED ANO INOCULATED 
characterized as degree x hours HIGH MOISTURE CORN 
above air temperature as well as (% OF INITIAL ORY MATTER 
time until a sustained rise in ENSILED IN NYLON BAGS) 
temp erature was achieved=============-======================== 
(Table 3 ) .  Onset of heating was Corn Dry matter 
substantially delayed only for moisture 
treatment 1 with 27. 2% moisture 27. 2% 
corn ( P< . 05) .  Extent of heating 
was inversely related to onset and 
was lowest for treatment 1 with 
27 . 2% moisture corn (P< . 05 ) .  
Treatments 2 a nd 4 we  re 
intermediate while treatment 3 was 
highest (27. 2% moisture) . All 
treatments heated extensively with 
lower moisture. 
22.4% 
e,b,c:,dp( OS 
Treatment loss, % 
1 4.418 
2 3 .  l88b 
3 2 .06bcd 
4 2 .40bc 
1 .41d 
2 .28d 
3 l . 15cd 
4 .84c:d 
Crossbred y earling steers were · · 
fed test diets differing only in Treatment x moisture interaction 
high moisture corn treatment to (P< . 10 )  · 
determine effects on feedlot SEH = . 508. 
performance. The data are presented 1n Table 4. rinal weights were lower for 
the steers fed treatment 4 (P< . 10) compared to the others. This was due 
primari ly to the lower average daily gain (ADG) of treatment 4 during the 
first 28 days (P< .10) . No significant differences were found between 
treatments (P< . 10) from day 1 through 55, the t1me in which 27 . 2% moisture 
corn was fed . Treatment 2 steers gained more rapidly during the final 29 days 
(P<.05) when 22.4% moisture corn was fed. For the entire study, steers fed 
treatment 4 had lower ADG than those fed the other treatments (P<.10). 
Although AOG is in large part a reflection of feed consumption, daily feed 
dry matter intake (OMI) differed only during the first 28 days but not in a 
way that was directly related to gain. Treatment 3 had lower DMI (P< .05 )  than 
treatments 1 ,  2 or 4. As a result of differences in gain and intake, 
feed: gain ratio (F: G) was significantly poorer for treatment 4 (P< .10) for the 
first 55 days on test. O ur1ng period 3, F: G was better for treatment 2 than 
treatments 1 and 4 (P< . 10) . for the entire study. treatment 4 had the poorest 
F : G (P< . 10 ) . 
Carcass data were collected approximately 24 h after slaughter and are 
presented in Table 5. There were no differences between treatment groups with 
respect to carcass weight, fat thickness. rib eye area. kidney fat, qual1ty 
or yield grade (P> . 10) .  Dressing percent was significantly lower (P<.05) for 
treatment 3 than treatments l and 4 .  
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D ifferences in pH, acetate and lactate concentrations between treatments 
indicate that inoculation generally improved fermentation characteristics 
(i.e. ) lower pH and acetate, higher lactate) in spite of the acceptable 
ens i 1 1ng achieved with the uninoculated corn. The magnitude of the response 
was moi sture dependent ) however. The moisture content of the corn ensiled on 
the first day was 27.2% providing 1deal conditions for ensili ng. Moisture 
content was only 22.4% on the second day. Thi s was outside the general1 y  
recommended range o f  25 to 30% and fermentation was apparently restricted. 
Rate and extent of fermentation were increased markedly through days 56 due 
to inoculation at the high moisture level, but the response was greatly 
reduced with lower moisture. The pH and acetate and lactate concentrations 
were related to dry matter loss (r = .66, .89 and ·.64 at 56 days, 
respectively). Overall, treatment 3 (lactobacillus + streptococcus) appears 
to have had a somewhat greater effect than the other inoculants si nce it 
resulted in  more rapid fermentation than 4 and a signi ficant decrease in OM 
loss not achieved by 2. 
Changes in fermentation are likely to affect animal performance through 
OMI. Aerobic stability (degree x hours) was most closely related to DMI ( r  = 
· .66) but only during the first 28 days. Thi s was likely due to the low 
feedout rates while the grain 1 ntake of the steers was being increased. 
Aerobic stability had a negative correlation to OM loss (r = ·.55 across 
moisture levels, r = -.80 within 27.2% moisture) which points to a potential 
problem in  trying to reduce OM losses while also improving storage 
characteristics and bunk l ife. 
Although soluble N percent was affected by treatment and moi sture, these 
di fferences were relatively small and probably not of nutritional importance 
for the steers fed in thi s  study. The requirements for rumen undegradable 
protein for feedlot cattle are not well defined but are probably less than 50 
to 60% of the total dietary protein. Even with the greatest degradability 
assumed from the soluble N data, these diets would still have likely provided 
adequate levels of undegradable protein. 
Unintended variability in  moisture content of the ensiled corn presented 
difficulties for the cattle feeding study that could not be dealt with through 
stati stical analysis. Factorializing the analyses as with the fermentation 
data would have required additional pens not available and lower feedout rates 
with fewer cattle per treatment. It was decided instead to feed the 
27.2% moi sture corn during the first 55 days and feed the 22.4% moisture corn 
for the remainder of the trial. This allowed treatments to be compared within 
moisture level by period and also for the entire study by ignoring moisture 
di fferences. While the latter approach is not ideal, it  is nonetheless a 
frequent occurrence in commercial cattle feeding. 
In general, inoculation had little effect on performance of the steers 
during the first 55 days or over the entire trial. The only noteworthy 
exceptions were associated with treatment 4 and its lower ADG and poorer F : G. 
No explanation for thi s  i s  obvious from the data and does not seem to be 
consistent across periods. It may perhaps be related to the slower 
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fermentation rate for treatment 4 compared to treatments 1, 2 or 3 ( 27. 2% 
moi sture) , but thi s  i s  only speculati on. Carcass characteristics were also 
not affected by treatment with the exception of dressing percent for 
treatment 3 .  Thi s  difference occurred i n  spite of the fact that degree of 
fi nish (fat thi ckness, KPH i, yield and quality grades) was simi lar a•ong 
treatments. Other factors such as di fferences 1 n gut fi 11 and mud are 
unlikely but can not be ruled out. 
In conclusi on, the 1 noculants used 1n thi s study di d posi ti vely affect 
fermentation and reduced dry matter loss during ensili ng when moisture levels 
were adequate. Treatment 3 ( lactobac1llus + streptococcus) showed somewhat 
greater effect than the other treatments. Improvements i n  fermentati on were 
negati vely correlated with aerobi c stabi lity and this may present an obstacle 
to improving both s; mu ltaneous l y. The changes in fermentat ion we re not 
generally related to di fferences i n  feedlot performance. 
TABLE 3 .  AEROBIC STABILITY or UNINOCULATEO AND INOCULATED 
HIGH MOISTURE CORN 
Corn 
moisture 
27.2% 
22. 4% 
Treatment 
l 
2 
3 
4 
1 
2 
3 
4 
Degree x hours 
above 
ai r temperature8 
1065c 
2960e 
4948d 
3324e 
3685de 
3429e 
3476e 
3696de 
T1me to fi rst 
signifi · 
cant temperature 
rise, hoursb 
205.0d 
3 7 . 7e 
14 . 3e 
19 .0e 
3.0e 
60.3e 
66. 7e 
35.7e 
a Cumulati ve degree x hours above air  temperature determi ned over 
260 hours. Treatment x moi sture i nteraction si gnifi cant ( P< . 01). SEM = 
410.36. 
b Determined as the poi nt i n  t i me at whi ch corn temperature i ncreased and 
remai ned �9· f above ai r temperature. Standard deviat ion of ai r temperature 
= 4 . 4 '  f. Treatment x moisture i nteract ion signi ficant { P<.01}. SEH = 
22. 36. e,d,e P<. 05 • 
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TABLE 4 .  PERFORMANCE Of STEERS FED UNINOCULATEO OR INOCULATED 
HIGH MOISTURE CORN8 
Treatment 
Item l 2 3 A SEM 
Initial weight. l b  848 845 852 846 3.6 
Final weight, lb  1116de 1120d 1117de 1097e 7. 3 
Average daily gain, 
lb 
1 to 28 days 2.77d 2.6ede 2 . 64de 2.34e . 129 
29 to 55 days 4.77 4 .50 4.69 4 .57 . 140 
56 to 84 days 2.12c 2 . 70b 2 . 32c 2.15c .116 
1 to 55 days 3.75 3.57 3.63 3. 43 . 099 
1 to 84 days 3.19de 3 . 27d 3. lade 2 . 99e .079 
Dry matter intake, 
lb  
1 to 28 days 17 . le 16 . 9c 16.6b 17.0c . 12 
29 to 55 days 21. 7 21.8 20. 9  22.4 .50 
56 to 84 days 21.3 21.3 21.3  21 .4  . 22 
1 to 55 days 19.4 19. 3 18 . 7  19 . 6  . 29 
l to 84 days 20.0 20 . 0  19.6 20.3 . 27 
Feed/gain 
1 to 28 days 6.27 6.35 6.41 7.30 . 485 
29 to 55 days 4 .59 4.85 4. 49 4.93 . 142 
56 to 84 days 10.14b 7 .aac 9.24bc 10.04b .510 
1 to 55 days 5 .  lae 5 .  41de 5 . 15e 5. 73d . 156 
l to 84 dal'.s 7 .06de 6.40e 6. 77de 7 . 49d . 278 
• Diets during the first 55 days on test contained 27.2% moisture corn. 
22.4% moisture corn was used f om S6 to 84 days. b,c P<.05. d,e P<. 01. 
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TABLE s. CARCASS DATA roR STEERS FED UNINOCULATED AND INOCULATED 
HIGH MOISTURE CORN 
Treat.ent 
1 z 3 -4 SEM 
Carcass weight, lb 703 701 698 695 5 .1  
Dressing percent 63. 1• 62. 71tb 62.4b 63.48 .23 
Fat thickness, in. .56 .52 .S9 .54 .022 
Rib eye area, 1n2 12.62 12.61 12. 36 12.12 .120 
KPH fat, % 2 .2  2 .3  2 .2  2.3 .06 
Qual ity gradec 10.22 10.20 10.,, 10.56 .211 
Yield grade 2 .96 2.89 3.10 3 . 08 . 102 
a,b P< . 05. 
c 10 � high select; 11 = low choice. 
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REPORT 
IN VITRO DIGESTIBILITY OF UNTREATED AND AMMONIA 
TREATED OAT MILL BY-PRODUCT 
C. P. Birkelo1 , B. Borkowsk12 and S. Shuey3 
An1aa1 Science 91-23 
!Y,mmary 
Oat mill by·product (OMB, approximately  80% oat hul ls) was treated with 
o .  1%, 3% or 5% N� and l.Qt, 20%, 30%, 40% or 50% H20 (4 x s factorial design) and allowed to rfJ&et tor 28 days. Samples were analyzed for in vitro dry 
matter d1gestib111t� (!VDMO) , crude protein (CP) and fiber content (NOF, AOF, 
AOL). Treatment with 3% NH3 and 20% H20 resulted in maximum improvement of 
IVDMO . CP was increased and NOF decreased due to treatment. Nutritional 
value of OMB can be improved by NH3 treatment. 
(Key Words: Oats, By· product . Ammonia, Digestibility. ) 
Introduction 
Oats have been an important crop in South Dakota for many years. 
Recently ,  production has ranged from 46 to 87 million bushels .  A portion of 
this crop is milled in or near the border of South Dakota, resulting 1n 
localized supplies of oat mill by·product {OMS). As with other by·products , 
composition is variable ,  but it typical ly  contains greater than 80% oat hulls. 
Oat mill by·product use is limited in cattle  diets because of poor 
digest tbil ity. 
Techniques for chemical treatment of poor quality crop residues have 
be.en av•11ab12 ror JDany yBllrs arid have been demonstrated to increase 
d1gec,ttbt11ty .ll'IU n�y &a.tter 1nt.�e vr residues such as wheat straw and corn 
51.il�s. Ammo"ia (KHJJ hes tle1:l:rme the Most popular chemical for treatment, 
mainly due tD th! r�adily Avtl latle supply ,  ease of appl ication and 
eontM,tn,tian ar tu t� re:;idlil!. ifesidues high in hemicel lulose tend to 
respond best to treatment, and moisture (H20) add1t1ons usual ly  enhance the response. OHB is high in hemicel lulose and should respond well to treatment. 
The objective of this study was to determine if NH3 treatment of OMB 
would increase in vitro d1gest1bil1ty and what levels of NH3 and HzO would 
maximize the response. 
Materials  and Methods 
Unground OMS samples (100 g) were treated with 0 ,  1 ,  3 and 51 NH (dry 
matter bas1s) at 10, 20, 30, 40 and 50% H20,  sealed in glass jars and allowed 
1 Ass I st ant Professor. 
2undergr&c:i.late student. 
3Grea.iete student. 
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to react for 28 days. The samples were then opened to allow volatile NH� to 
evaporate. dried at 60 c and ground. In vitro dry matter dtgesttb11it1es 
(IVDMD) were determined 1n the convent1ona1 manner by incubating triplicate 
.6  g samples in a rumen fluid-buffer solution for 48 hours and then pepsin for 
an additional 48 hours to simulate the ruminant digestive process. A sample 
of alfalfa hay was inc 1 uded for comparison. The 1 n vitro procedure was 
replicated twice and the data we re anal yz-e-a 1iS a 4 x 5 f _st: t.o r 1 ii l wHh,\-n ftJJ'I, 
The alfalfa hay. untreated OMS and OMS tre•t�a with tne 1a�m,sl N""' and �O 
levels resulting in max1 mum IVDMO we,re a:nalyn-c, ror i:ruda proteln (CPL 
neutral detergent fiber (NDF) , acid deterg!flt f1bcr (ADFl 11nl! ae1 a detc·rgcnt 
1 i gni n (ADL) to evaluate the chem1c1 l ctw,ge:s DCl'!urri ng es a M!SU1 l  t. of 
treatment that might be responsible for IVDMO differences . 
Results and Discussion 
. IVDMD r1c.s.paru;e to �n,reu,11; NH]_ am1 H20 additions are shown in figure 1 .  Increastn� NH3 and �  tM! -t.lmrtt ,�vels increased IVOMO (P<. 001) . 
The interaction betw-en NH3 undH,0 wa:s •15-0 !iignificant (P<. 001) . indicating 
the response to N}\ �as gre tar w'llh h lghEr H..n content. Maximum effect was 
achieved with .it k� and 20 Hi'J with no sign�rtcant improvement above these 
levels (P>.10) . 
Chemical analyses and IVOMD for the alfalfa hay, untreated OMB and 3% 
NH3· 20% H20 OMB are shown in Table 1. The 3% NH3·20% fi,O s_a ple was included because these conditions involved the lowest levels a( N� and H20 necessary 
to achieve the maximum response. The untreated OMB ecmta1ncd nigher crude 
protein and lower NDf. ADf and AOL than would be expected of oat hulls and 
reflected a grain content that was probab1y  near 20%. Untreated OMS was 
H20 Level 
Figure 1. Effect of NH3 and H20 level on IVDMD 
of oat mill by·proauct. 
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IVDMD (%) 
• 
TABLE 1. CHEMICAL ANALYSES ANO IN VITRO OIGEST181LITY or THE ALFALFA HAY 
CONTROL, UNTREATED ANO 3% AMMONIA· 20% MOISTURE 
OAT MILL BY·PRODUCT (OMS) 
Com�osition, % ( dry matter basis) 
Feed CP8 
Alfa l fa hay 21.18f 
Untreated OMB 8. 49" 
3� NH3· 20% H,O OMB 13.729 
• Crude prgtetn (N � i.25) a 
ti tii1u1tra.1 oet.ergertt. Nb:er. 
' �1� detergent ffb�r. 
NDFb 
53 . 10'111 
58. 97' 
51.349 
4 �n,d ��tiergent 11Qnfn. 
� In �1 trQ ary m�tt-e-r dtgast1oiltty. T,ii ,PI reeU e1Hrer (P(.05).  
AOFC ADld 
43.47f 7. 72f 
30.459 5 . 48111 
28.499 5. 26h 
IVDHDe 
so.00
11 
44. 78h 
63. 98' 
Dtsvtc:ius1 y or �eater rJLBl11 ty than th-e alfalfa hay. however ( 1. e • • lower CP and 
htgnar f ,10"er } �  _ �ll:'., a"� H;O trfi"atment i ncreased CP content by 5 . 23 percentage 
fpll1nts .  brtni4 flg 1t up LO a le-vel cam-rnrable to fair qua l i ty grass hay . This 14 � typ1 cal r�pfJl"tS@' t� NH..i treat:m�nt and previous research has shown this 
al1d1ticr�1 cp to be or at feast � nutritional value to cattle. NDf was 
decreased { P<. 05 ) ,  while AOF re�ained unchanged by treat•ent ( P>. 10) . 
indicating a solubi l i zation of he•1 cel lulose. A sma l l  but signifi cant 
C!lecr� tn AOL Wll.!I el.so feund (.P(_QS-). iltl s dm:r-eue tr, f\;H,er AOflRftt 111as 
1 l"e1 � a lllajer r:ontt f butor to the 19.20 p.ere.w-t,.age IW'i "t tn-areu� to lVDMl!I 
compared to untreated OMB ( P< .03}.  In tact, treat�ent resulted in an IVDMD 
substant1a1 1 y  greater than the a1ra1fa hay ( P<. 05}.  Because of factors such 
as particle &ire and rate of passage througi, -th-e di�est1 ve tract, 1t is 
unl i kely  that differences of this magnitude would occur when fed to cattle. 
However. ' t  !lp'p1!cars obvious that substantial I mpravemill'Tts can be made and that 
feeding studies are warranted. 
The results from this study 1nd1 cate that NH3 treatment of OMB can substantially improve its potential nutritional value by increasing CP content 
and digestibility. Optimum levels of NH3 and HzO appear to be 3% and 20%, respectively. 
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OAT MILL BY-PRODUCT AS A ROUGHAGE SOURCE 
IN FEEDLOT FINISHING DIETS 
C. P. Birkelo1 and J .  Lounsbery2 
Ani•al Sciences 91·24 
Summary 
One hundred forty-four yearl i ng steers were f!ll r�ni sht"a diets 
containing either 8% alfal fa hay (8ALF) .  8% oat m i l l  by ·prodll�l (BOHS) or no 
roughage (OR) . Final weight, dry matter intake. feed 1fff;e1l!ncy antt dai ly 
gain were not affeetc!.CI b� treatment {P>.10) Dres�1ng r;rercgnt_ was . 8  and . 9  
percentage units grea-b! o r  OR than BAL.F ar SOMB , resp8etive1� (P<.05). OMB 
has the potential for i:fe-.c-reasing cost ar gain. i n  fi nis-MnE dtcts but lack of 
a roughage response pravEnts valid c�aris01'1 to alralfa a� � ro�ghage source 
in thi s study. 
{Key Words: Oats, By-Product, Roughage, Cattle. ) 
Inic.Qstuction 
Roughages are general l y included in  cattle finishing diets at a level 
of 5 to 10% of the dry matter or more. Thi s  i s  done primar i ly  to minimize 
digestive di sturbances such as acidosi s .  The most common roughages used are 
hays and s i l ages; but, because roughages are poorly utilized in  high 
concentrate d1ets, low quality, high fi ber mater ials can also be used in many 
cases wi thout reducing performance. Oat hulls are one such alternative. Oats 
have been a important crop in South Dakota for many years and a portion of 
this crop is processed within  the state. Oat m111 by-product (OMB) i s  
produced as a result of oat mi l l i ng and, as with most by-products, its 
composition varies ,  but it general ly consists of at least 80% oat hulls. The 
balance i s  p r imarily groats. It i s  higher i n  fiber than most conventional 
roughages, but particle size i s  sma 11. Because of 1 ts h igh f1 ber and low 
cost, it may be a reasonable alternative when other roughages are relatively 
expensive and/or in short supply. Its roughage value i n  high concentrate 
diets has not been investigated, however. 
The objective of th 1 s study was to determine the roughage value of 
unground oat hulls in a high concentrate finishing diet using OMS as the 
source of the oat hull s .  
Materials and Methods 
A group of 200 mixed crossbred yearl i ng steers were vaccinated (IBR. 
BVO, BRSV, Lepto and 7-way clostridium) , dewormed (Ivermectin) , implanted 
(Synovex·S) and ear tagged upon arri val at the feedlot. From these, 144 
steers were allotted within we1 ght block to one of the following 
1 Assistant Professor. 
2Agricultural Research Technician, Southeast South Dakota Experiment Ferm, Beresford. 
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treatments: l) finishing diet containing 8% ground alfalfa hay (SALF) , 
2) finishing diet containing 8% OHB { 80MB) or 3) finishing d1et containing no 
roughage (OR) . There were four pens per treat•ent and 12 steers per pen. 
Initial and final weights were taken after an overnight shrink off feed and 
water. The 8ALF and 80MB cattle were worked up to their finishing diets over 
a 23·day period. OR steers were allowed an additional 16 days. The t1n1sh1ng 
diets are shown in Table 1. The steers were fed for 117 days. 
The OMB was purchased l ocally from an oat processor and delivered to the 
feedlot as needed. Several loads were required to complete the study. Crude 
protein content ranged fro11 3. 4,; to 8 . 8% and neutral detergent fiber fro• 
56. 9% to 61. 4% of dry matter. While some plants grind their by. product to 
i ncrease bulk dens1t� an� re:du�e freight costs, unground OHB was used in 
this study tteest.4:se gr1nf11ng r�s.ul ts 1n very small particle size and would 
have likely rll!4Ucted rgUgh�e value� 
TABLE 1. COMPOSITION or FINISHING DIETS CONTAINING a, ALFALFA ( 8ALF) ,  
8% OAT MILL BY-PRODUCT (BOMB) OR NO ROUGHAGE (OR) 
Ingredient 
Rolled corn 
Alfalfa hay 
OHB
8 
Molasses 
Supplementb 
Dica1c1um phosphate 
Limestone 
Potassium chloride 
Trace mineral 
Urea 
Soybean meal 
saltc 
8ALF' 
85. 00 
8.00 
4.00 
. 14 
1 . 39 
. 36 
.so 
. 61 
Treatment 
80M8 OR 
% of dry matter 
84. 40 92.80 
8.00 
4. 00 4. 00 
. 18 . 14 
1.03 1 . 38 
. 53 .36 
. so .,o 
. 80 . 82 
. 56 
• Dllt m1 1 1  by-p�nnu.ec-
b C<lntain�d �si n  an-a Tylan ta  1rovide 28 g/ton and 8 g/ton of diet 
l.l.fl, re.speetive'i y 
c Ctntnl"e� � Nat l ,  .� 1 • .  24 Mn, . 24% Fe, . 05% Mg, . 032% Cu, . 11% 
Co • • 032% Zn a:nCI • 5tr C.a • 
Daily gains (AOG) were analyzed as a random design with initial 
weight: height ratio as a covariate. Feed dry 111atter intake (DMI ) ,  feed 
effi ciency (FIG) and carcass data were analyzed as a randoM1zed block design. 
117 
Results and Discussion 
The feedlot performance data are presented in Table 2. 8ALF and BOMB did 
not differ 1n  final weight. ADG. OMI or FIG during the trial (P>.10). While ADG 
for the OR steers averaged .1 lb per day less than 6ALF or 80MB as might be 
expected, this difference was not significant (P>.10) and completely disappeared 
when expressed as carcass gain per day (2.65, 2.65 and 2.67 lb per day for 8ALF, 
80MB and OR . respectively. assuming 56% initial dress ) .  It should be noted that 
feedlot performance was very good for all treatments, including OR, 1n spite of 
the fact that it contained rolled corn. a substantial amount of molasses and no 
roughage. 
Carcass data are presented in Table 3. Only dressing percent was affected 
by treatment . with OR .8 and .9  percentage units greater than 8ALF and 80MB . 
respectively (P<.05). It is possible that the presence of roughage in the diet 
resulted in greater bulk being retained in the digestive tract, which would in 
turn decrease live animal weight retained as carcass weight. In spite of the 
fact that these cattle were challenged with low roughage levels on all 
treatments , liver abscess incidence was low. averaging only 3.1% across 
treatments. Tylosin was included in the finishing diets and likely helped 
control abscess occurrence. 
TABLE 2. FEEDLOT PERFORMANCE OF YEARLING STEERS FEO FINISHING DIETS 
CONTAINING 8% ALFALFA (8ALF), 8% OAT MILL BY-PRODUCT (80MB) 
OR NO ROUGHAGE (OR) 
Treatment 
Item 8ALF BOMB OR SE 
No. steers 47 48 47 
Initial weight, lb 802 808 800 3.6 
final weight, lb 1234 1242 1221 9.8 
Daily gain, lb 3.69 3.71 3 . 60 .068 
Ory matter intake. lb 22.7 22.3 22.2 .066 
Feed /gain 6.15 6.01 6.19 .042 
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TABLE 3. CARCASS CHARACTERISTICS OF YEARLING STEERS FED FINISHING DIETS 
CONTAINING 8% ALFALFA ( 8ALF) , a, OAT MILL BY-PRODUCT ( 80M8) 
OR NO ROUGHAGE (OR) 
Treat•ent 
Ite• 8ALF 80MB DR SE 
Carcass weight, lb 758 763 766 6. 7 
Dressing percent 61.s• 61. 4. 62.3b .22 
Fat thickness, i n. . 54 . 56 . 58 . 023 
R1b eye area, in2 12. 7 13.1 13. 0  . 21 
KPH fat, % 2.0 2 .0 2.1 .05 
Quality gradec 11.12 11.00 10. 86 . 188 
Yield grade 3.05 3. 00 3 .11 . 105 
Li ver abscesses, % 7. 1 0 2.3 
•,b Means with di fferent superscri pts significant 
c 10 • high select; 11 = low choice. 
( P<. 05) . 
Oiet costs and feed cost of gain were calculated using reed prices listed 
1n Table 4 and performance data from Table l. Based on these assumptions, the 
Bild Mn1 sh1ng d1et eets-t 2.86 per u,n DM less than when using alfalfa hay as the 
rc�ha:ge SQLlrte or rarnrul ating tJte rat -tan with no roughage. 80MB had a $1. 82 per 
c�t. ,cH!htantag� 1n cost or ga1n over BALF. The major difference for the 80MB 
raticn wa.s 1n 1c-ost of the l'OUgha:p. Tile OMB used in this study cost $15.00 per 
ton nc; f' d at the '?l•nt. At m.sa �r ton delivered, freight obviously played 
an t �artant rol� 1 n  oeterartnlng the ra l at1ve value of OHB and being close to a 
source �uula incraase its armpettt,Yeness. The economi c advantage for using 
l rtetna.thr,11 ree-u Meds ui be 1vall.nlte4 for each operation using appropri ate feed 
costs tn4 nutd errt COlllflQS1 tion. A5SU11,ng nn a1rfennte f11 p:err"r illlt'll' OMB would 
need m 1cost crl:. 1nast 51.5.00 per t_an less t.ru1n a1r.1ra to 11t aomp 1.heusing the 
feed C1ls't� 10 tnl Pfilll?le. This eoula change �tin la1 1y .  rtownver. if fed at 
highe:r l1V1!1s { n  the d{st or if th.I: DkB gr i n  C1Jfrt.mr u lovirr. 
The data from th1s study ind1 c � that even diets that are likely to cause 
digestive pr oblems ( i. e. , the OR tr-!iltmP!f'tl) can be fed and result 1n acceptable 
performance. However, good bunk 111BflB9C11121lt is a must and was probably an 
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important factor in the lack of a roughage response in this study. When so•e 
roughage is necessary to aainta1n feed intake. including unground oat hulls from 
OMB in finishing diets can at least 1n some cases. reduce cost of gain while 
maintaining performance comparable to diets containing ground alfalfa hay. 
Effectiveness of oat hulls in OMB as a roughage source in more difficult 
circumstances ( 1. e  . •  poor bunk management, etc. ) can not be determined from this 
study. 
Item 
TABLE 4. DIET AND GAIN COSTS FOR FINISHING DIETS CONTAINING 
8% ALFALFA ( 8Alr) . 8% OAT MILL BY·PROOUCT { 80MB) 
OR NO ROUGHAGE {OR) 
Treatment 
8ALF SOHB OR 
Diet cost, S per ton DM8 
Feed cost of ga1n. $ per cwt 
live gain 
93.58 89.72 
26 . 96 
93.58 
28. 7 8  28. 96 
• Assumes the following feed costs (as fed basis) : rolled corn. 
$2.20/bushel; gr ound alfalfa hay. $80. 00/ton; OMB. $21. 50/ton ($15. 00/ton at 
the plant + 50 mile delivery) ;  molasses. $100. 00/ton; supplements. 8ALF, 
$130. 85/ton. 80MB. $158. 57/ton. OR . $141. 10/ton. 
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Summary 
Ninety-sh crossbred yearling steers were allotted to either ad lib1 tum 
or 93% of ad 11b1tum intake treatments in a 117-day winter finishing trial. 
Intake restriction began once the 93% treatment group was started on 1ts 
finishing diet. Finishing diets were formulated to result in similar absolute 
intakes of nutrients and feed additives. Restri cted treatment dry matter 
intake was l ower than ad libitum as intended (P< . 05 ) ,  but average daily gain 
was 1 1so llcS'B. 3.7l •nd 3 5C 'b  imr- day (P<.05) and resulted in similar 
f-e:edlga1n, 6.01 arm 6. 07 (P>. 82). These results are in contrast to two 
previ ous tt1al� com.:,u� ea durtng u r and mi l d  winter/spring conditions and 
s�t lbat �old str-e.s:! May arrect le response to limit-feeding of feedlot 
Nnhh1ng 1:1'1 cts. 
(Key Words: Yearling steers, Limit-feeding, Environment. ) 
Introduction 
�JS 1tbitum feed 1n k� hll.!I general ly been thought to result in max; mu• 
reed efr1ctency o�s� 1L lllaJ!:1�tzes rJte of gain and ' dilutes• feed necessary 
to , over ni ntenonai u:qu i r�n ts. Ho--�eve r, Ok 1 ahoma and Ca 1 i forn i a research 
de1111Jnst:r•tmi that sl ight res r·cti�ns_ ( 90 to 95% of ad libitum) may, in so•e 
cases. improve fee.d errtc1� witnout apprec1ably decreasing rate of gain. 
Results rra• M1nn!s.Dta. tawa nd �u h Dakota were inconsistent or negative 
and may have been due to an interaction between environmental conditions and 
reduced heat increment. Subsequent research 1n South Dakota demonstrated that 
rate of gain can be 11a1ntained with a 7% restriction 1n feed intake wi th 
yearling steers fed in su1mer/ fall or mild w1nter/spr1ng conditions. However, 
because of the m1ld conditions of the second trial, it was still unknown if 
the response to limit-fed finishing diets would be present in more typi cal 
( severe) winter feeding conditions. 
The objective of this study was to collect additional data on 
l11it-feeding of f1n1sh1ng d1ets to yearling steers 1n winter. Results from 
the limit-feeding studies conducted over the prev1 ous 2 years are a 1 so 
summarized. 
Materials and Methods 
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Ninety-six mixed crossbred, yearling steers were selected from a larger 
group and assigned within weight block to either ad libitum or restricted 
treatments w1th four pens per treatment and 12 head per pen. Feeding 
management of the steers was the same as in two previous tr1als reported 1n 
1990. Ad lib1tum cattle had un1 1 m1ted access to feed throughout the trial. 
Fini shtng diet intake of the restricted steers was 1 imited to 93% of the 
previous 7-day average of the ad 1 1 b1tum treatment within weight block. The 
finishing diets were formulated such that absolute intakes of protein, 
calcium, phosphorus, potassium, supplemental trace minerals , vitamin A and 
feed additives (monensin and tylosin) were the same across treat•ents 
(Table 1 ) .  
TABLE 1. STEP-UP ANO FINISHING OIETS FED TO AO LIBITUM ANO RESTRICTED 
CATTLE 
Ingredient 
Rolled corn 
Oat hulls 
Molasses 
Alfalfa 
Supplement 
Anal�sis !.2!:l matter 
basis) 
Dry matter, % 
Crude protein, % 
Net energy, Meal/cwt 
Maintenance 
Gain 
Calcium, % 
Phosphorus, % 
Potassium, % 
Vitamin A, IU/lb OM 
Monensin, g/T OM 
Tylosin, g/T OM 
8 Ad lib1tum. 
b Restricted. 
Diet 
1 2 3 
_______________ , _____ _ 
53 .7 
4.0 
3 7 . 9  
4.4 
85 .9 
13 . 0  
82.8 
53.8 
58.8 
4.0 
30.0 
7.2 
86. 2 
14.2 
85.5 
56. 3 
66.3 
4.0 
22.5  
7.2 
86 .4 
13.6 
88.7 
59.0 
73.8 
7 .5 
4 .0 
7.5 
7. 2 
87.1 
12.1 
90.5 
59 . 3  
so . a  
8. 0 
4.0 
7 . 2  
88 . 0  
11 . 5  
93.4 
61 . 8  
80.0 
8.0 
4 . 0  
8.0 
88.0 
12.3 
93.0 
61.4 
.87 .91 .81 .61 .50 .54 
.55 . 34 . 35 .35 . 35 .38 
1.25 1.17 1.07 .89 . 80 .86 
3295 2119 2119 2119 2119 2283 
12.4 
11.2 
30 .5  
7. 6 
122 
30.5 
7. 6 
30 .5  
7 .6  
30.5 
7.6 
32.9 
8.2 
l 
The cattle were vaccinated (IBR. evo. BRSV , Lepto. 7-way 
cl ostri di a 1 ) .  treated with Ivermect 1 n, imp 1 anted wi th Synovex · S and 
ear tagged upon arrival at the feedlot. They were wei ghed on and off test 
after a 16-hour removal of feed and water. 
Daily gains (AOG) were analyzed as a random design using i nitial 
we1ght : height ratio as a covariate. Feed dry matter intake (OMI) and feed 
effici ency (f/G) were analyzed as a randomized block design. Weather data 
were collected about 600 feet south of the feedlot in  an unprotected area. 
The feedlot pens were protected by a shelter belt to the north and west and 
each pen contained a windbreak. The pens were also bedded with straw as 
needed. 
Results .!!!!! Discussion 
Test dates and weather data for the previ ous (Trials 1 and 2) and the 
most recent (Trial 3)  studies are presented i n  Table 2. Average temperature 
was 12· F lower in  Trial 3 than 2 and was close to the 30-year average of 
22· r for this part of the state. Thi s  difference was somewhat less when 
expressed as wind chill. but th1s must be evaluated with caution because the 
weather i nstruments were unprotected. whereas the cattle had access to 
windbreaks. The data do i ndicate that the weather during Trial 3 was colder 
than during Trial 2 and more typical of what can be expected for the southeast 
portion of South Dakota. 
Initial and final weights and days on feed in  Trial 3 were similar to 
those in  Trials 1 and 2 (Table 2). As with previ ous results. overall DMI was 
lower for the restricted treatment group (P< . 05 ) ,  averaging 95.8% of 
ad libitum. Restricted treatment OMI was hi gher than 93% because of 
ad libitum intake of the step-up rat ions. However. unl ike the previous 
trials, ADG was . 21 l b  per day lower for the restricted steers (P< . 05) . The 
combined changes in  DMI and ADG resulted in  v i rtually  i dentical FIG (P>.82). 
This is in contrast to consistent trends of improved FIG (5.3% and 6 .9%) due 
to restriction in  Trials 1 and 2 resulting from significantly lower DMI but 
unchanged ADG. No difference between treatments in  dressing percent was found 
i n  Trial 3 (P>.10). However. carcass wei ght and rib eye area were greater for 
the ad l i bitum-fed steers (P<. 05) . They were 763 lb. 744 lb , 13 .12 in . 2 and 
12.40 1n. 2 for ad l1bitum and restricted steers. respecti vely. 
Although the trials could not be pooled for statistical analysis .  
consistency in  the results of Trials 1 and 2 suggest that the response to 
feeding level is  not affected by source of cattle. For thi s  reason and since 
all other management factors were similar among tri als , environmental 
di fferences seem the likely cause for the di fferent response in  Trial 3 .  
While the differences in  temperature and wind chill do not seem large between 
Tr1als 2 and 3 compared to seasonal changes, it  must be acknowledged that 
temperature and wind are only two factors that contribute to the total cooling 
power of the environment . Other factors such as precipitation and mud affect 
the insulation value of the hair coat and. as a result , the temperature at 
which an animal will be cold stressed (lower critical temperature , LCT) . Data 
describing these factors were not available. Additional ly ,  Iowa feedlot data 
have shown the greatest correlation between yearling cattle performance and 
temperature using degree-days below 19· r .  It may have been that conditions 
1n Trials 2 and 3 were only slightly above and below the LCrs for these 
cattle , resulting in  di fferent responses across a small change in  
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temperatures. Degree-days below 19· F were 1665 and 1819 for Trials 2 and 3, 
respectively. 
The results from Trials l, 2 and 3 indicate that yearling steer AOG can 
be �ainta1ned with a slight restriction of high concentrate, finishing diet 
DMI (93%) ,  but that cold stress may affect the response. As a result, 
11•it-teeding of rr"l.st,fng dltts may be appropr1ate 1n spring, _summllJf" and �all 
but not winter 11n 5aut:h ouotil. Since pair-feeding is not reB.Sfble in 
co•merc1al feedlots. add1tlonat work is necessary to devise pr-1.t1ttc�1 111mns 
or 1•ple•ent1ng limit-feeding. 
TABLE 2. WEATHER AND PERFORMANCE OATA fOR YEARLING STEERS FED 
DURING THREE LIMIT-FEEDING TRIALS 
Item 
Dates on test 
Oates off test 
Avg temperature. 
F 
Avg wind speed, 
mph 
Avg wind chill. F 
No. steers 
Oays on feed 
Initial wt, l b  
Final wt, l b  
Dai l y  gain. lb 
Dry matter 
intake. l b  
Trial l 
Ad Restrict 
lib1tum ed 
36 
118 
823 
1259 
7-13· 89 
11·8·89 
62 
6 . 8  
36 
118 
3. 70 
22.23 
817 
1247 
3. 64 
20. 738 
Feed/gain 6 . 03 5.71 
• Significant within trial 
b Significant within trial 
( P<. 001 ) .  
( P<. 05). 
Trial 2 
Ad Restrict 
l i b i tum ed 
1·11-90 
5-8-90 
37 
8 . 5  
13 
36 36 
117 117 
851 851 
1219 1225 
3.14 3. 20 
21.92 20.818 
7 . 00 6.52 
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Trial 3 
Ad Restric 
11 b 1 tu11 ted 
11-8-90 
3·5·91 
25 
6.S  
7 
48 47 
117 117 
808 805 
1242 1215 
3.71 3 . 5ot' 
22.26 21. 33b 
6. 01 6. 07 
.. 
ftil 
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FEEDING VALUE Of FROST-DAMAGED SOYBEANS 
FOR GROWING-FINISHING PIGS 
S.E.FARH 
REPORT 
R. c. Thaler 1 
Antaal Sci ence 91·26 
S�y�eans ar.e r outinel y grown tn t� upper Midwest as a cash crop. However , 
lat.e pl nting coup1eCil wt tn an orly ,rrgst can result in immature or .. green 
oeans• . lf:ven aft�r ptoeess1 ng� the: r�ulting soybean meal and soy oil are 
stil1 green �ue to nigh ch1orophy1 1 cancentrat1ons. Since the consumer is 
r elu�tant to pttrcfies:e green _!.Dy oil ,  1ffmature soybeans are of little use to 
th! proeessfna tn.SUStry and are hee---v�1y discounted at the market. In  order to 
pn1v1ue oa o H :1!'fruitl ve m -rket ror 1nature soybeans and 1 ower protein costs 
for swine producers, this trial was conducted to determine the feeding value 
of green soybeans for growing and finishing pigs. 
(Key Words: I�mature Soybeans, Growing-finishing P1gs, Green Beans, 
Extrusion. ) 
�xperimental Procedures 
A total of 108 purchased feeder p1gs weighing approximately 40 pounds were 
allotted by sex and weight to one of s1x dietary treatments, and housed 
(6pigs/pen) in the environmentally modified grow-finish barn at the Southeast 
Research Farm near Beresford. The six dietary treatments utiliz ed were as 
follows : 
1. Corn-soybean meal 
2. Diet 1 + added soybean oil 
diets 
equall to the amount provided by extruded 
3. Corn-extruded soybeans 
4. Corn-extruded soybeans 
s. Corn· extruded soybeans 
6. Corn-extruded soybeans 
(100 :0  ratio of mature to 
(67:33 rati o of mature to 
(33 : 67 ratio of mature to 
(0 :100 ratio of mature to 
immature soybeans) 
immature soybeans) 
immature soybeans) 
immature soybeans) 
The growing and fin1shing d1 ets (Table 1) were formulated to meet or exceed 
all the animal's nutrient requirements (1988 NRC). 
Pig weights and feed consumption recorded every 2 weeks. Pigs were switched 
to finishing diets by replicate when the average weight of any pen within the 
replicate reached 110 pounds. The study was terminated by replicate when the 
average weight of any pen w1thin the rep1 1 cate reached 230 pounds. On day 28 
on the grower and finisher phases, all pigs were bled for urea nitrogen 
1Tht author wiehes to th81"1k Or. Joe Hancock of Kan5es State University for conducting the trypsin 
inhibi tor and urease assays. 
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determi nation. Pr1or to slaughter, all pigs were measured ultrasoni cally for 
backfat thi ckness and lo1n eye area. 
A randomized complete block design wi th three replicates per treatment was 
utilized. Orthogonal contrasts were used to detect treatment differences. 
Contrasts used on the entire data set were treatment 1 vs treatments 2·6 ( no 
added fat vs added fat) , and treatment 2 vs treatments 3-6 ( added soybean oi l 
vs fat from extruded soybeans) . Treatments 3-6 were analyzed to determi ne 
l i near, quadratic, and cubi c effects of i mmature soybean addi ti ons. 
Two types of soybeans were purchased from area farmers: one type that was 
completely mature and another that was CCiilP1! 1y  imm:a-t.:ure. The �tan1 were 
then taken to a local extrusi on faci 1 1  ty and proe��. Sa15pl es or l:loth raw 
bean types were obtai ned, and 5 samples /t;ype or extrUOe:d sayDean& wera taken 
at regular intervals throughout the ext.rus:ion process Ch-m1teal .analysts. of 
the soybeans and extruded soybeans are .sncnm 1 n  Teble':S 2 aria 3 Extrutted 
soybeans were then taken to the SDSU Feed Mill for diet mi xi ng .  
Results 
oata for the growing, fi ni shing. and overall period are shown i n  Table 4. 
Average dai1y gain was not affected by treatment in any of the periods. 
However, fat additions di d decrease avE•ra� U i 1 y  reed 1 ntnim iUJd 1 prov• Faad 
efficiency in the growing (P< . 01) , f1 n1 sh1n9 (P<.05). and overal l  (?<.01). 
peri ods. These data are consi stent wit l'I rl'!S:Ul-ts of' pre -ous rlals. m i ydng1 
the effects of fat addi tions. rat sour-ee (idSBd s�jberu, ail or from axtrudnd 
soybeans) had no effect on performance. Pl asaa urea n1trugen ccne1ntrati�ns 
i n  the grower and fini sher were unaffected by treatment. 
No li near or quadratic effects due to i ncreasi ng the amount of i mmature 
soybeans were observed for gain, feed i ntake or feed efficiency during any of 
the peri ods. However, a cubic effect due to i ncreasing the amount of illlllature 
soybeans was observed for feed efficiency in the grower phase. However, thi s 
re sponse was absent in the fini shi ng and overall peri ods, and can not be 
logi cally explained. 
No di fferences in loi n eye area or 10th ri b backfat thi ckness were observed 
between the control, soy 0 1 1  added, and extruded soybeans treatments. Loin 
eye areas were 5 . 69 ,  5 . 67, and 5 .56 square inches and backfat thi cknesses were 
1 . 01 ,  1 .02 ,  and 1 .06 inches for the control, soy oi l added, and extruded 
soybeans treatments, respectively. 
Summary 
One hundred and eight growing - fi nishing pigs were utilized to determine the 
efficacy of adding varyi ng levels of frost-damaged soybeans to swi ne diets. 
Fat addi tions from ei ther soybean oi l or extruded soybeans decreased feed 
i ntake and improved feed efficiency. Plasma urea ni trogen, loi n eye area, 
backfat thi ckness, and daily gai n  were all unaffected by treatment. From thi s 
data it appears that extruded i mmature soybeans have the same feeding value as 
extruded mature soybeans. Also, either can replace soybean meal wi thout 
adversely affecting performance when diets are formulated on a protein basi s. 
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xtrusion process. 
FEEDING VALUE Of LIGHT TEST-WEIGHT 
OATS FOR FINISHING SWINE 
R. C. Thaler 
S.E. fARM 
REPORT 
Aniaal Science 91-27 
Inadequate rai nfall and high summer temperatures have an adverse effect 
on oats development. usually resulting i n  light test-wei ght oats. Si nce li ght 
wei ght oats i s  severely di scounted at the elevator, feedi ng the grain to pigs 
would provi de an alternate market for the product and possi bly lower swi ne 
d1 et cos ts. Therefore, this tr i a 1 was conducted to determine i f  f i n1 sh1 ng  
pigs could effect1vely uti lize light test-weight oats. 
(Key Words; F1n1sh1ng Pi gs, Light Test-Wei ght Oats) . 
ExQeri mental Procedure 
A total of 126 fini shing pigs ( approximately 120 pounds) from the SOSU 
Swine Research Un i t  we re fed at the Southeast Research r a rm. Pi gs we re 
allotted by weight, sex, and ancestry to 6 dietary treatments. A randomi zed 
complete block design was used with 3 blocks/treatment and 7 pigs/pen. 
Indi vidual pi g wei ghts and feed consumpti on were recorded every 2 weeks. The 
trial was termi nated by block when average pen wei ght wi thi n a block reached 
240 pounds. 
Ini ti ally. the trial was designed to utilize 28 lb/bushel oats, 38 
lb/bushel oats. and rati os of the two oats types. However. the expected light 
and Ile.ivy te�t-.a1;ht oats rec.efved from south central South Dakota weighed 
31 an� 3l lb/austte1 ,  titSjle� 1�1r .  Therefore, the study i nvolved determi ning 
the ced1hg v l u� :or • 19nt t,e:¥t-w�i ght oats from 2 sources. For the remai nder 
of thfs art,�le, ti'm 31 1nfDus..nel oats wi ll be referred to as Sl. and the 33 
lb/bushel oats referred to as S2. All oats diets contained 33% oats, the 
maximum recommended level i n  fin1sh1ng diets. The si x dietary treatments are 
as follows: 
1. Corn -Soybean Meal 
2. Corn-Soybean Meal + 33% Oats Sl 2% soybean oi l 
3. Corn-Soybean Heal + 33% Oats Sl 
4. Corn-Soybean Meal + 22% Oats Sl + 11% Oats S2 
S. Corn-Soybean Meal + 11% Oats Sl + 22% Oats S2 
6. Corn-Soybean Meal + 33% Oats S2 
All fi ni shi ng  diets contai ned 14% protein ,  and met or exceeded all other 
nutrient requirements ( NRC, 1988 ) .  D1et composi tion i s  shown i n  Table 1. 
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TABLE 1. FINISH�IF! COM4>0S:T!O fPQUNOS 
Inqredi ent 1 2 3 
Corn 1633.0 981.9 1025.9 
SBM, 44% 319.3 271. 1 267.4 
Soy 011 40.0 
Oats Sl 660.0 
oats S2 
D1ca1 Phos 
Limestone 
White Salt 
Vit · Min Mix 
18.1 
14.6 
5.0 
10.0 
Results and Discussion 
17.5 
14. 5  
5.0 
10.0 
660.0 
16.9 
14.8 
5.0 
10.0 
PER TilM Of toMPLQE FEE;D1. 
' -5' 
1025 .9  1025.9 
267 . 4  267 . 4  
440 .0  
220 . 0  
16.9 
14.8 
5.0 
10.0 
220.0 
440.0 
16.9 
14 . 8  
5.0 
10.0 
1025.9 
267.4 
660.0 
16.9 
14.8 
5.0 
10.0 
Performance data are shown in Table 2 .  Average da1 l y  gain was not affected 
by treatment. However, average daily feed intake and feed efficiency were affected 
by dietary treatment. Pigs fed the corn·soybean �eal diet were more efficient 
(P<.04) than pigs consuming the four oats diets without added oil. This difference 
in  feed efficiency can be attributed to the higher fiber level in the oats diets 
resulting in a lower energy density as compared to the corn·soybean meal d1ets. 
Pigs consuming the oats + soybean oil diet tended (P<.16) to consume less feed 
and be more efficient than pigs consuming the other four oats diets. This response 
is typical of that observed when fat is added to a diet. 
From a production standpoint. pigs can utilize light test-weight oats (31·33 
lb/bushel). However ,  it will take approximately 5% more feed than a standard corn· 
soybean meal diet to put on a pound of gain. Diet cost needs to be lowered enough 
to offset the decrease in feed efficiency if feeding light weight oats is  to be 
economical for finishing swine. 
Another method to negate the decrease in feed efficiency is to add 2% soybean oil 
to light test wc1gnt a�ts diets. However, since performance of pigs fed the light 
oats + oil di t was rn: different from that of pigs fed the corn-soybean meal diet, 
one can not ;�onom ClJI  Iv  justify adding soybean oil to light oats diets i f  the total 
diet cost is greater than that of a comparable corn-soybean meal diet. 
Summar� One hundred twenty-six finishing pigs were fed either a corn·soybean meal 
diet, a low test-weight oats diet plus 2% added fat, or low test·weight oats diets 
from two sources. Daily gain was unaffected by treatment. However, feed efficiency 
was poorer for pigs receiving the four oats diets than for pigs receiving the corn· 
soybean meal or oats plus fat diets. Also, pigs consumed less of the oats plus fat 
diet than the other four oats diets. 
TABLE 2. PERFORMANCE 
C -SBM 
Gain, lb 1.70 
Feed, lba 5.68 
Feed/ ga i na ,b3. 33 
DATA (120 TO 240 POUNQS). 
Percentaae and Source of L1ght Oats 1n Corn · SBH Diets 
33% Sl 33% Sl 22% Sl 11% Sl 0% Sl 
+ 2% 0 il 0% S2 11% S2 22% S2 33% $2 
1.58 1.67 1.72 1 .58 1 .57 
5.38 5.85 5 . 99 5 . 56 5.49 
3.39 3.50 3.49 3.52 3.49 
11 
Oats • p1 l ,:s � Dtrt.li d1et..s {?'< . 16 ) .  
CtJrf"I VS l QI 'CG r:ll�Ls (P(.0.,) • 
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